Solvency II: Developments in Risk Management and its Challenges for the Life Insurance Companies. Modification of Risk Capital Models.

Tatjana Židuļina

Key words: Risk, Risk Management, Solvency, Solvency Capital, Solvency Model

Insurance companies are not meant to fail, but empirical evidence shows that they do. If we ask why, there are two very common explanations. They have failed either because they did not understand the risk exposures that they were taking, or because they failed to implement and ensure adherence to effective risk-sensitive capital models. 

The collapse of a major insurance institution could threaten the stability of the financial markets. For such reasons the adequacy of Risk Management and implementation of risk-sensitive capital models are significant concern for regulators and governors too. 

Problem formulation.

As Life insurance companies in EU including Latvia adopt new product lines, enter new markets and lose the protection of traditional industry barriers, managing risks has become a major concern. There are many quantitative models for risk assessment, however, not everyone take on account the interrelation and complexity of all risk factors. Thus we can deal with incorrect assessment of insurer solvency. There is high demand for building efficient risk-sensitive capital models for Life insurance Companies. The model needs to be applicable for insurance company as well as to able respond effectively to evolving regulatory and reporting frameworks.

The object of research is risk capital. Risk capital may also called solvency margin if it refers to Solvency I and solvency capital if it is refers to Solvency II.  The subject of the research is the topology of solvency methodologies and solvency models.

 Objectives of research.

First, the author’s objective is to provide clear definition of solvency and describe problems in meeting solvency regulatory margin. Second, the author analyses the main international developments in Insurance Global Risk Regulatory Environment, describes applications of solvency methodologies in the European Union, the United States, Canada and Australia, and provides detailed analysis of the comparison of the different approaches to solvency methodologies. Finally, presents possible framework for a future solvency system in Insurance Industry. 

What is the Solvency? Solvency is defined by the Insurance Act No. 363/1999 Col, as the continuous ability of the insurance and reinsurance company to ensure payment of the liabilities resulted from insurance and reinsurance activities from own resources [4.]. Internal markets Division at European Commission has had regimes in place for setting required minimum regulatory solvency margins that is known as the Solvency I project.   

What are the problems in meeting regulatory margin or solvency margin? 

The author have analysed reports on methodology that are used in valuation of assets and liabilities by insurance companies across the EU and reviewed stress tests that were applied to each risk individually. The current European system suffers from several weaknesses, the most important ones being: 

1. Distorted assessment of available capital. Assets and liabilities are not harmonised across the EU. Assets may be valued at historical or amortised cost in some Member States and at market value in others. Mathematical reserve are valued on interest rates tending to be passive where corresponding assets are held at book value and active where assets are held at market value. 

2. No clear definition of the capital requirement objective. The current system does not state clearly for which risks capital charges have to be established and what level of security the capital requirement attempts to achieve.

3. Inadequate recognition of the risk and its characteristics. The current Solvency regime is not adjusted to the true risks a life insurance company runs and does not give any incentives to manage the risk better. For example, imagine a company backing a portfolio of endowment policies with bonds of 100% or with equities of 30% and bonds of 70%. 
In order to improve upon the current European system, capital requirements need to be based on a clear definition of the risks. The capital requirements should adequately recognize the company’s net aggregate risk stemming from insurance, market, credit, operational and liquidity risks.  Main risk factors that are used for capital requirements should be:

· Insurance Risk (or Underwriting Risk): Pricing Risk, Claims Risk, Risk of Extreme Events, Reserving and Policy Holder Risk, Reinsurance Risk 
· Market Risk: Interest Rate, Foreign Exchange, Asset Liability Management, Volatility Risk of Equity, Property and Bonds, Reinvestment Risk, Off-Balance Sheet Risks.

· Credit Risk: Invested Asset Risk, Political Risk, Business Credit, and Sovereign Risk.

· Operational Risk: Risk on Process, People, Fraud, Systems

· Liquidity Risk: Surrender and Disaster Risk.

It is high importance to have clear definition of risks. However another problem we deal with is the choice of model and risk parameters that could be used for solvency assessments. Does the model provide the best assessment of solvency? Does the approach take into account the diversity of the market and determine the best solvency margin requirement for a life insurance company? How the implementation of the methodologies might work in practice for Life Insurance companies in Latvia? 

In order to answer to these questions the author reviewed regulatory reports and documentation of the different approaches to solvency methodologies and studied peculiarities of solvency models in different countries.

Generally, during the last few years, several countries have begun introducing sophisticated risk-based solvency frameworks, notably Australia, the UK, the USA and Canada. There are essentially four main types of solvency methodologies used by supervisory authorities: fixed ratio, risk based capital approach, scenario based approach, and probabilistic approach. Below the author presents comparative analysis with the assessment of solvency margin methodologies and best practices applied by regulators and market institutions together with an assessment of their strengths and weaknesses.

a) Fixed ratio approach.

A fixed ratio method is a formulaic method, which attempts to calculate a solvency margin requirement based on a fixed proportion of a proxy for exposure to risk.

Solvency margin requirement is set out in Article 19 of the EU First Life Directive. Under the Article the required minimum margin for life companies is calculated as the following two figures: required solvency margin and minimum guarantee fund. For life business the minimum guarantee fund is normally 800 000 Euro. This figure is reduced by 25% for mutual companies. The required solvency margin for long-term business is based on the “mathematical provisions” (life business liabilities) and on “capital at risk” which is the amount payable on death less the mathematical provisions. The required margin is aggregated of the following calculations:

1. the sum of 4% of non liked reserves (for products with capital guarantees);

2. the sum of 1% of linked reserves (for products without capital guarantees);

3. the sum of 0.3% of death strain at risk.

Fixed ratio approach is simple to apply, with the result that no significant compliance costs are incurred. However, current implementations of the approach are not sufficiently sensitive to the company – specific risk profiles. It is also not explicitly dynamic or forward-looking.

b) Risk Based Capital approach. 
Risk Based Model (RBC) is a method of assessing the solvency of insurance companies. The objective of the RBC model is to calculate capital requirements, which reflect the size and overall risk exposure of an insurer. 

For life insurance supervisors fix the risks and factors applied. The main risks considered are asset risk, insurance risk, market risk, credit risk and operational risk. RBC uses more risk proxies and factors than the fixed ratio method and these are aggregated with a more sophisticated mathematical formula. In order to take into account the correlation between the various types of risk, a covariance calculation is also applied to determine the appropriate risk-based capital. Thus the RBC approach provides some flexibility for adjustment of exposure bases to reflect deviations from market standards. 

c) Scenarios based approach. 
Scenarios based models attempt to analyze the impact of specific risk variables to company specific exposure. Capital requirements are calculated based on the worst-case outcome from a set of scenarios applied to the insurance company’s financial model. Certain criteria could be defined for scenarios. In defining the criteria, key aspects which would need to be considered would be [7.]:

· the scenario set should cover all insurance and financial risks;

· the scenario set should be updated on a regular basis;

· the number of scenarios should be kept small;

· the scenario set should address risk concentration;

· the scenarios should cover event and trend risk;

· the scenario set should be codified, but the calculation of the scenario results should be left to the individual insurance undertaking, in order to make allowance for the use of specific risk data and for incorporation of the effects of the undertaking’s own financial projection instruments.

Specific scenarios for Latvian Insurance market can be defined as the following:
· Industry scenario: property damage, business interruption.

· Pandemic event: epidemic, which results in personal injuries.

· Disability scenario: defined increase in disability rates.

· Default of reinsurer: the loss is defined as the gross minus net of the technical result.

· Financial distress scenario: downgrade to investment and sub investment grade.

· Historical Asset Scenarios: European Currency Crisis 1992, US Interest Rates 1994, Russian Devaluation 1998, Stock Market Crash 2000. 

· Longevity: the effect of lower mortality rates on the risk capital has to be modelled.

Scenarios are more general than simple stress tests, which consist often of stressing a single risk factor. Qualitative and quantitative scenarios are distinguished. For a quantitative scenario, a probability has to be determined by regulator or by actuary. A clear and flexible framework for considering risk-interaction is provided, and there is also greater recognition of reinsurance than under fixed ratio or RBC models. In addition, most models tend to be dynamic and forward looking and the more advanced approaches provide a suitable tool for internal risk management as well.

Analysis of the comparison of the different approaches to solvency methodologies and regulatory models 

Table 1

	No.
	Approach
	Possible mathematical model
	Strengths
	Weaknesses
	Models applied in practice

	1.
	Fixed ratio


	Linear combination of volume measures:
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	· Simple Model with the result that no significant compliance costs are incurred. 

· The results are easy to understand. 

· Because of the formula uses factual, historical data, this approach avoids subjectivity. 
	· Problem with taking into account diversification effects.

· Too simple to be truly risk specific.

· Reinsurance is difficult to integrate.

· It can be easy to game against a factor model if parameters do not conform to actual risk situation.

· Parameters are intransparent.
	Solvency I

British Enhanced Capital Requirement for with-profit insurers from FSA1 

Credit risk charge in Basel 1 and Basel 2 

Operational risk charge in Basel 2



	2.
	Risk Based Capital 


	A simple factor model:
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RBC- risk based capital, a nonlinear function separate capital charges Ci for different risks;

C1-asset liability management risk, 

C2 -market risk, C3 -credit risk, 

C4-insurance risk, C5 - operational risk
	· Relatively simple model.

· Includes explicit consideration of risk categories. 

· In addition to underwriting risk capture asset risk, general business risks.

· Correlation and covariance can be implemented easily.
	· Reinsurance is difficult to implement.

· The interaction of different risks (dependence and independence) is not adequately taken into account.

· Too simple to be truly risk specific.

· It is not dynamic and looking forward.


	US RBC from NAIC2

German GDV3 Model

Risk Metrics models

Canadian Minimum Continuing Capital and Surplus Requirement, OSFI4

	3.
	Scenario Based 
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 where C - the regulatory capital

            Sn - scenario 

Regulatory Capital depends on the evaluation of the portfolio under a number of possible states of the scenarios.
	· Well used to evaluate systematic risks.

· Scenarios are concrete. They provide more information than a single capital number. Therefore it is possible to discuss scenarios relevance and appropriateness.

· Scenarios are intuitive; it is easy to extend the model by adding or changing scenarios.

· Complement the stochastic standard models.

· Scenarios are much easier to understand and much more transparent than advanced simulation models.
	· It is difficult to cover all risks using scenarios.

· Scenarios are difficult to specify so that evaluation is clear.

· Scenarios do not provide diversification.

· Difficult to estimate probabilities to scenarios.
	Standard Portfolio Analysis of Risk, Chicago Mercantile Exchange

Lloyds Realistic Disaster Scenarios

U.S. Securities and Exchange Commission Rules, National Association of Securities Dealers (NASD) 

Dutch Solvency Test

Swiss Solvency Test 

	4.
	Probabilistic (stochastic)
	Monte Carlo Simulation 
	· Specifically consider the interaction of different risks. 

· The approach combines and refines distinct risk categories.

· Recognize the effects of reinsurance and hedges.

· Best results achieved in a small and relatively homogenous market.
	· Complex approach and the data requirements are quite demanding. Where the required data is not available, the approach is highly subjective.

· It is difficult to standardise or codify probabilistic approaches.
	Individual Capital Adequacy Standards  (ISAC), APRA6

Dynamic Capital Adequacy Test (DCAT), OFSI


Abbreviation used in table No.1:

1 FSA – Financial Services Authority (UK)

2 NAIC – National Association of Insurance Commissioners (USA)

3 GDV – Gesamtverbands der Deutschen Versicherungswirtschaft (Germany)
4 OSFI – Office of the Superintendent of Financial Institutions (Canada)

6APRA – Australian Prudential Regulatory Authority

d) Probabilistic (stochastic) approaches. Models based on distributions. 

Probabilistic modelling approaches attempt to cover the full range of risk variables, which are sampled from statistical distributions in a simulation procedure. This approach considers a wide range of outcomes, the likelihood of adverse development and interaction of risk variables. The results consist not only of outcomes related to specific scenarios, but give the full probability distribution of possible outcomes. 

Summary of comparative analysis: 

· Comparative analysis recognises the tension between certain of the regulatory objective for a solvency margin methodology. For example there are evident benefits in the simplicity of the fixed ratio approach. However, the structural weaknesses in the approach mean that it cannot be developed to incorporate all the risks facing by insurer.

· Any scheme for determining capital requirements consists of a general calculation design and a set of parameters. Any approach can be invalidates by bad parameter choice. For such reasons, the choice and level of parameters is an issue of importance for solvency margin method.

· Risk based capital approach determines the solvency margin requirement for companies and this approach takes into account diversity in the market. 

· Data requirements greatly increase with the complexity of the solvency margin approach, particularly in relation to scenario based and probabilistic approaches. If the data is not available or not collected, than approximations may be used which cast doubt on the validity of the risk assessment. 

· Scenario based approaches can be applied to a diverse population of insurance undertakings without prohibitive practical difficulties and costs.

· The application of sophisticated model-based approaches such as probabilistic approach requires highly developed and flexible IT system. 

Solution. Because of the diversity of the entire European wide insurance industry and risks, the author suggests to develop a model where the results of the standard models will be used and combined with the evaluations of the scenarios using an aggregation method. The aggregation consists of calculating the weighted mean of probability distribution given the normal situation (captured by the standard or internal models) and special situations (described by the scenarios). Thus the actual calculation is based on a hybrid stochastic-scenario approach where stochastic models are supplemented with scenarios and both results are aggregated.

Problems with the implementation of the methodologies are the case in particular at an international level in banking and insurance industry. For such reason current developments and proposed changes were made in regulatory capital requirements. 

First, the Basel Capital Accord (Basel II) proposes significant changes to the capital requirements for banks. Now banks are able to obtain recognition for their own risk models in assessing the capital requirements. Second, Insurance Industry has started preparation for regulatory Solvency II framework, which also focuses on the risk management and will allow insurers to use their own internal models to establish solvency capital requirements. 

The author participated in the 18th conference of European Insurance Supervisory Services on May 2005 where the decision was made on developing a framework that fits the diversity of the entire European wide insurance industry. The framework may need to consist of a number of different tiers, to recognise the varying degrees of sophistication, and the varying size and complexity of insurance undertakings in different Member Sates. In a month the UK Financial Service Authority suggested three tiers approach, which allows insurance undertakings to calculate their capital requirements using any one of the following approaches:

1. a fully codified factor based approach;

2. a scenario-based approach, applying a pre-defined scenario set, but leaving some room for company specific assessment in the calculation of the scenario results;

3. advanced model approach, applying internal risk models (probabilistic models).

In line with Basel II, the three-pillar approach to capital adequacy, illustrated on Figure 1, is suggested. The approach tailored specifically for insurance companies and would help to overcome the drawbacks of many of the solvency margin methodologies. Below the author provides description of three pillars.
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Figure 1.  Three pillar approach

Pillar I: Financial Resources. It represents technical rules for the valuation of assets, liabilities and required solvency margins. 

Pillar II: Supervisory review. This pillar represents assessment of the strength and effectiveness of risk management systems and internal controls including review of exposures, internal risk models, and stress testing of technical provisions and assets, asset and liability mismatch. The aim is to achieve the harmony of supervisory standards and methods.

Pillar III: Market Discipline. Disclosure recommendations and requirements create transparency by allowing market participants to assess key information on scope of application, capital risk exposure, risk assessment and management processes, and capital adequacy of the insurance undertakings. Disclosures on risks include risks and key sensitivities and scenario analysis on assets and technical provisions.

The main aim of three-pillar approach is to develop robust procedures, put risk assessment and risk mitigation methodologies in place, as well as reporting framework.

Under the new regulatory approach requirements the minimum capital requirement (MCR) will be calculated using either:

· the internal model based method; or

· the prescribed method.

Minimum Capital Requirement (MCR) is defined as the level of capital required by Solvency II below which there is an unacceptable risk to policyholders and which triggers “ultimate” supervisory intervention requiring the firm to restore rapidly the level of solvency [2.].

A combination of both methods described below could be used depending on the mix of business of the company, and relative sophistication of the company’s internal models. The companies choose what method to use.
Internal model based method. Insurance companies will be encouraged to develop internal models that reflect their own risk profile and the nature of their business even when these risks are difficult to measure or model statistically. These models would be subject to the regulator’s approval. This method is in line with stage 3 of Pillar I of the new draft Basel Capital Accord (Basel II).
The prescribed method. For companies that are unable or unwilling to develop internal models the solvency capital is determined by prescribed formulae in the Prudential Standards. This method is equivalent to stage 2 of Pillar I of the new Basel Capital Accord (Basel II).
One of the main advantages of the use of the internal models is that it truly reflects the company specific risk situation and the resulting risk capital is more comparable between companies than the one resulting from a simple regulatory model. Model implementation will require additional investments at first stage, but later on will allow to increase a return on equity. 

The use of internal models, however, can have some practical difficulties. First, validation is necessary, in order for a model to be certified. In some cases, the validation of modelling parameters and assumptions may be prohibited by the inadequacy of historical data records. Second, the supervisor needs sufficient knowledge and resources for assessing internal models. Third, the certification will need to address the aspects of structural validity (financial modelling structure, implementation) and application (correctness of the modelling data, identification and stress-testing of critical assumptions). Finally, because of insurance business risk specific, internal models in insurance are less standardised than in banking. This makes a theoretically desirable incorporation into supervision more difficult.

Conclusions. 

The author described risks facing by insurance company, provided definition of solvency, and overviewed problems in meeting regulatory solvency requirements. Applications of solvency methodologies in the European Union, United States, Canada and Australia are analysed and detailed analysis of the comparison of the different approaches to solvency methodologies together with an assessment of their strengths and weaknesses are provided. For solvency assessment the author suggests to use a hybrid stochastic-scenario approach where stochastic models are supplemented with scenarios and both results are aggregated.

Possible framework for a future solvency system and three-pillar approach of Solvency II, which is closed to Basel II is presented. The core principles of Solvency II are:

· Establishment of a new solvency requirement that reflects the true risks a insurance company faces and are directly linked to an adequate level of solvency capital.

· Better Risk Management through new, qualitative supervision and enhanced market discipline.

· Embedding of solvency capital models into a company’s risk management framework and decision-making process.

The author points out that the capital adequacy requirements together with the use of modelling techniques, form part of the overall supervisory approach in Insurance Industry. In order for Life Insurance companies in Latvia to be at a competitive advantage to insurers domiciled in Europe Union member countries, they should develop compatible internal model that satisfy regulatory requirements and can be effectively used for solvency capital calculation

The author strongly believes that Risk Management will bring challenges and more opportunities for the insurance industry. Solvency II will compel insurers to implement sensible risk measurement and will hence transparency at insurers as regards their risk situation and the value creation of various lines of business. This will also make the industry more attractive for investors.
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Židuļina T. Maksātspēja II: Riska vadības uzlabošanas problēmas dzīvības apdrošināšanas nozares uzņēmumos un riska kapitāla modeļu pilnveidošana.
Tā kā lielas apdrošināšanas sabiedrības bankrots var apdraudēt visa finanšu tirgus stabilitāti, apdrošināšanas nozares uzraudzības iestādes un pašas apdrošināšanas sabiedrības pievērš lielu uzmanību adekvātai risku vadībai, kas saistīta ar efektīva riska kapitāla modeļa izmantošanu. Raksta mērķis ir sniegt pārskatu par galvenajām attīstības tendencēm apdrošināšanas risku uzraudzībā pasaulē un ar maksātspējas kapitāla aprēķinu saistītajām problēmām. Raksta autore darbā sniedz definīcijas maksātspējai, maksātspējas kapitālam un minimālajām maksātspējas prasībām, kā arī veic detalizētu dažādu maksātspējas aprēķina metodoloģijas un modeļu salīdzinājumu, norādot uz to priekšrocībām un trūkumiem. Kapitāla pietiekamības aprēķinam autore piedāvā pielietot kombinētu stohastiskās analīzes un scenāriju analīzes pieeju, stohastiskos modeļus papildinot ar scenāriju analīzi un apvienojot abu metožu rezultātus. Autore piedāvā Latvijas apstākļiem piemērotus scenārijus maksātspējas kapitāla aprēķinam. Raksta nobeigumā autore piedāvā Maksātspēja II prasībām atbilstošu kapitāla pietiekamības analīzes ietvaru, kas atbilst arī Basel II noteikumu prasībām.
Židuļina T. Solvency II: Developments in Risk Management and its Challenges for the Life Insurance Companies. Modification of Risk Capital Models.
The collapse of a major insurance company could threaten the stability of the financial markets. The adequacy of Risk Management and implementation of effective risk-sensitive capital models are significant concern for insurance companies, supervisors and regulators. The purpose of this paper is to overview the main international developments in global insurance risk regulatory environment and problems in calculating solvency capital for life insurance companies. The author gives clear definitions of solvency, solvency margin and minimum solvency requirement, presents detailed analysis of the comparison of the different approaches to solvency methodologies and models together with an assessment of their strengths and weaknesses. For capital calculation author suggests to use a hybrid stochastic-scenario approach where stochastic models are supplemented with scenarios and both results are aggregated. Author also formulates specific scenarios that should be used for solvency capital calculation in Latvia. Finally, possible framework of Solvency II and three-pillar approach to capital adequacy, which is closed to Basel II are presented.

Жидулина Т. Платежеспособность II: развитие риск менеджмента  особенности и проблемы в страховых компаниях. Модификация моделей риск капитала. Банкротство страховой компании может ослабить финансовый рынок. Адекватность риск менеджмента и внедрение эффективных моделей риск капитала является главной задачей страховых компаний и регулировщиков. В статье дается обзор проблем калькуляции риск капитала и их решения. Автор дает определение таким понятиям как  платежеспособность, капитал платежеспособности и минимальные требования платежеспособности. Также приводит детальный сравнительный анализ различных методологий и моделей по определению риск капитала и платежеспособности и описывает принципы их внедрения. При определении риск капитала автор статьи предлагает использовать метод агрегации  стохастических моделей и определенных сценариев. Автор приводит ряд сценариев, которые необходимо использовать при расчете риск капитала страховыми компаниями в Латвии. В заключении, представлена  будущая структура требований к капиталу-“Платежеспособность II” и описаны  три уровня капитала, которые схожи с банковскими требованиями “Базел II”.






















































































































� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���


























� EMBED Equation.3  ���











Capital Rules





Obligation to disclosing certain information


(Transparency / unification)








Disclosure to Policyholders





Supervisory Review Process 


(Harmonisation on the EU level)





Market Discipline





Risk management & internal controls (reinsurance, ALM)





Supervisory Review Qualitative requirements








Technical Provisions





Internal Model
















































































Minimum 


Capital Requirement








Financial Resources 


Quantitative requirements  











Investment Rules





Standard Model





Pillar III





Pillar II























Pillar I 











[image: image6.wmf]5

4

2

3

2

1

)

(

C

C

C

C

C

RBC

+

+

+

+

=

[image: image7.wmf])

,...,

(

1

n

S

S

f

C

=

[image: image8.wmf]n

n

V

a

V

a

V

a

Capital

´

+

+

´

+

´

=

...

2

2

1

1

_1208171428.unknown

_1220790367.unknown

_1220868397.unknown

_1208171101.unknown

