
Resume 

The huge importance of the insurance sector about the European economy enforced the 

European Commission to undertake general improvement of the existing legislation. Through 

the new Solvency II Directives there are going to be implemented new market-based 

approaches for evaluation of the assets and liabilities. Moreover, better and more 

sophisticated risk management techniques are going to be used. Substantial part of the new 

law is the implementing of the so called Solvency Capital Requirement which is strongly 

dependent on the risk profile of the undertaking. New, more major role is given to the 

supervisory authorities who are supposed to control the firms in the insurance sector. 

Undoubtedly the new legislation framework will influence not only the companies but also 

the policyholders, because of the strict rules which are implied. The protection of the 

customers is one of the main objectives. Through new products these all duties will be met. 
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Introduction 

In the modern society the insurance and reinsurance sector has a considerably significant 

impact on the economic activities and the financial markets as well. Furthermore it reflects 

directly to the peoples’ life standard because of the different insurance policies which insure 

against the most common risks – the old age, accidents, burglaries, natural disasters, illness 

etc. 

The assets possessed by the (re)insurance undertakings in EU are worth over 7 trillion Euro 

by the end of 2008.
1
 This is clear evidence about their influence on the European economy 

and one of the preconditions for the willingness of the European Commission to set rules in 

that sector. The insurance companies are one of the biggest institutional players in the 

financial sector. The volume of the bonds and shares they buy in order to attain profits and 

returns to their clients is so considerable that any scenario like the Lehman Brothers 

bankruptcy could lead to negative effects not only on the financial markets but also in the 

different societies. A sharp example in that direction is the financial distress of the largest 

American insurance company AIG, which has been bailed out by the American government. 

Moreover the bankruptcy of the German life insurer Manheimer Leben in 2003 and several 

other bankruptcies around the world before the global crisis were clear signs that rules should 

be changed in order to obtain more robust managerial and supervisory systems. There were 

not any strict rules about the liability evaluation. In many cases the embedded bonus options 

were not properly assessed and the changes in their market prices cause many problems and 

difficulties to the insurers. 

There were not implied reliable risk measurement systems, which can provide clear and 

detailed information about the possible losses which can occur. 

In many cases the internal and external supervision was not also sufficient. 
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In the last two decades there is change in the demographic structure in the developed 

countries in the world and the European Union is not an exception of this trend. The 

population advances in years and it is believed that in 20 years the share of the people who 

are over aged is going to be higher that the share of the labor active population. Because of 

this tendency all European leaders realize that there must be some legislative reforms which 

should secure the Union with a vital and solvent pension funds which can govern the citizens’ 

savings.  

The effects of the global financial crisis should not be underestimated. It was fact that the lack 

of strict rules for the (re)insurance companies led to huge problems not only for the 

companies but for the governments as well. There is no doubt any longer that any firm can 

bankrupt in a single night due to inappropriate investments. 

These specific issues were the reason that the European Commission started to work on the 

Solvency II project in 2001. Through the new Directive the EC is trying to moderate a new 

legislation frame which should take into account all of the changes occurred in the last 

decades and to create a new system which can bind the companies to perform better and to 

evaluate their assets and liabilities more precise. 

Problem Statement 

The new European directive will affect all the insurance and reinsurance companies which 

operate in the European Union. This will be a shock for some of them especially these ones 

which do not follow a well structured financial discipline. The new regulations for 

implementing a valuation system based on the market values of the assets and liabilities will 

for sure change the risk profile of the companies and therefore their investment activity. 

That’s why I paid a lot of attention and tried to explain how these companies will invest in 

future in terms of achieving better risk profile and following the rules of Solvency II. 

Furthermore in terms of the ongoing trend in the demographic structure of the population I 

found it interesting to investigate how the pension savings funds will fulfill the new 



requirements and how the/if the will develop new pension saving schemes in accordance to 

the present statutory and economical realities. 

Delimitation  

Since there are couples of thousand insurance companies in the European Union with 

different scope, following different rules having their own target groups and market shares, I 

have decided to level my attentions to the pension insurance funds, which have the most 

significant social role in a single society. 

This group of firms, however, is still quite enormous and diverse in order to do a conclusion 

which applies for each of them. Except the diversity among the companies there is also poor 

and inconsistent information for some of them. That is why I have limited my investigation 

only to the Danish pension funds and have used some information published by the German 

authorities just in order to compare the both groups and to point out their differences and 

similarities. 

The information concerning the analysis of the observed performance of the government 

bonds encompass the period between 1990 and 2010. And again the information about 

foreign bonds is to present better information about the overall development of the market 

and to point out the mutual/different performance. Basic role in the analysis play the ten year 

government bonds, because bonds with longer maturity are issued by several countries in the 

world only. 

Finally I would like to mention that I have described Solvency II detailed enough in terms of 

presenting the basic and most important components of the new law. The more detailed 

information can be found at the homepage of CEIOPS. 

Structure and methodology 

The following master thesis is developed in three main parts. 



In the first one is described the structure and the philosophy of Solvency II. Nevertheless the 

basic characteristics of the capital requirements and the formulas for their calculation were 

presented as well. 

Of course there is also information about the new risk management techniques and their 

features. In the final of the part there is a small discussion representing different opinions 

about the advantages and disadvantages of the proposed regulation. 

In the second part I investigate whether and how the introduction Solvency II changes the 

investment activity of the Danish and German pension funds and how this could affect the 

performance of the companies on the one hand, and what influence it would on the interest 

rates of the government bonds on the other. 

In the last part I present a new generation of pension saving scheme which has been 

introduced by the Danish insurance company Codan. Jorgensen at all (1999;2002;2006) has 

evaluated and examined its features. But this type of saving scheme turns to be consistent 

with the Solvency II regulations and tackles the related risk very well. 

In the very end present an overall conclusion. 

Some introductory notes 

The first version of the solvency regulation was adopted in the 70’s. By the time it was 

accepted that the insurance companies must fulfill a minimum capital requirement which was 

the greater value between a certain cash amount and a percentage of the own capital of the 

firms. However, over the time this requirement became insufficient in the present. In the last 

decades the economy has changed dramatically and the new situation requires new 

legislations and rules. The old-fashioned legal norms seem to be ineffective to support the 

appropriate risk management and the expedient organizational governance. 

Therefore, both parties - the EU leaders and the industry agree on the need of new legislation 

which implies new market based approaches for measurement of the assets, liabilities and the 

risks related to them. Moreover with the growth of the EU there is a need to synchronize and 



standardize the rules and the practices in the 27 European members. Through the 

standardization it will become easier to control the group supervision, because most of the 

insurance companies operate nowadays not only on the domestic market, but also abroad. In a 

response to all these circumstances the EC developed and voted a new solvency directive – 

Solvency II, which is supposed to be the legal basis for recognition of the new European 

policy line in the insurance sector. 

Solvency II is a fundamental review of the capital adequacy regime for the European 

insurance industry. It has been developed in the period 1999 – 2005 and it introduces totally 

new regimes, which are needed to improve the policyholder protection. The directive not only 

recasts the thirteen other existing (re)insurance directives into one new but also integrates the 

newest solvency rules. 

To achieve that goal was established The Committee of European Insurance and 

Occupational Pensions Supervisors (CEIOPS) which was the main source of technical 

expertise for the Solvency II. It does not only advise the European Commission (EC) about 

the design of the present regime but also organizes several Quantitative Impact Studies (QIS) 

which provide useful information on both - the quantitative impact of the new Directive and 

technical specification for the implementing of the new measures.  There are five editions of 

the QIS which content introductory presentations on how the assets/liabilities, solvency 

margin etc. should be evaluated, instructions about the calculation of the Solvency Capital 

Requirement (SCR) and Minimum Capital Requirement (MCR) and touchstones for 

developing Internal Model. 

Outline of the structure and the basic principles in Solvency II 

The Solvency II regulation based on the Basel II should come in to force in 2012. Through it 

the EU’s leaders seek to enable a controlling system which takes into account not only the 

quantitative factors but also the qualitative ones. The Directive should implement new 

approaches to the risk management and the internal control. Such systems will encourage the 

insurers to develop their own internal models and risk management techniques. Moreover, the 

oncoming risks should be easier for detection. All these principles should protect the 



policyholders’ rights and support the stability of the insurance sector, which is one of the 

biggest institutional investors in the EU. Thus, that kind of harmonization and 

synchronization all over the Union will contribute to greater convergence within the 

insurance sector. 

Solvency II consists of 3 pillars just like Basel II as shown on fig.1 

Pillar 1 

The first pillar focuses mostly on the quantitative elements such as the balance sheet 

evaluation of the assets and liabilities. It also sets rules on the amount of the Minimum 

Capital Requirement and the Solvency Capital Requirement.  

By the calculation of the SCR should be taken into consideration the following risks: 

 non-life underwriting risk; 

 life underwriting risk; 

 health underwriting risk; 

 market risk; 

 credit risk; 

 operational risk. 

By this evaluation of the solvency requirement the undertaking has an option to choose 

between the standard SCR formula and an internal model formula, if it becomes recognized 

as prudent. The SCR formulas and some alternative internal models will be introduced and 

discussed later.  

The MCR is the minimal accepted capital amount and the companies will lose their licenses, 

if the firms’ capital is below that level. Article 129 from in the Directive describes the 

methodology of the estimation of MSC: 

Calculation of the Minimum Capital Requirement 

1. The Minimum Capital Requirement shall be calculated in accordance with the following 
principles: 
(a) it shall be calculated in a clear and simple manner, and in such a way as to ensure 
that the calculation can be audited; 
(d) it shall have an absolute floor of: 



(i) EUR 2 200 000 for non-life insurance undertakings, including captive 
insurance undertakings, save in the case where all or some of the risks included 
in one of the classes 10 to 15 listed in Part A of Annex 1 are covered, in which 
case it shall be no less than EUR 3 200 000, 

(ii) EUR 3 200 000 for life insurance undertakings, including captive insurance 
undertakings, 

(iii) EUR 3 200 000 for reinsurance undertakings, except in the case of captive 
reinsurance undertakings, in which case the Minimum Capital Requirement 
shall be no less than EUR 1 000 000, 
3. Without prejudice to point (d) of paragraph 1, the Minimum Capital Requirement shall 
neither fall below 25 % nor exceed 45 % of the undertaking’s Solvency Capital 
Requirement, calculated in accordance with Chapter VI, Section 4, Subsections 2 or 3, and 
including any capital add-on imposed in accordance with Article 372. 
 

Clearly could be noticed that the EC insists in the qualitative cash amounts in order to ensure 

that the insurers are not going to default due to illiquidity. 

The goal of this pillar is to assure that insurance companies posses enough liquid assets to 

meet its and its customers’ dues and to avoid any possible solvency problems. 

Pillar 2 

The second pillar puts accent on the qualitative requirements. It focuses on the risks which 

every single firm is exposed on, the risk management techniques and the qualitative risk 

measures which are not handled in Pillar 1. It is paid attention to the organisational structure 

of the companies, in order to obtain a transparent and prudent management, which pursues 

appropriate risk management policy. 

 It also includes principles for internal control and sound risk management. Through Own 

Risk and Solvency Assessment (ORSA) the firms have an option to develop their own risk 

management program, encompassing the firm specific risks more accurately, and to decrease 

their own SCR and MCR, which are estimated in relation to the firm’s specific risks. But 

these internal models of risk management should be approved by the supervisory authorities. 

Hence, ORSA is used not only as an internal risk management process, but also as a 

supervisory tool. Furthermore, it is responsible for the deeper and more intensive dialog 
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between the firms on the one side and the controlling bodies on the other. In that way the 

insurers are supposed to implement more active risk management. 

Pillar 3 

The last pillar handles the issues about the disclosure of the financial and solvency conditions 

following the International Financial Reporting Standards, developed in closely collaboration 

between the EC and the International Accounting Standards Committee. The Pillar builds 

preconditions for more transparent and more exact reporting practices. It is believed that 

trough stricter and more precise report system, the undertakings will reveal more information 

about the risks they are faced so that will lead to better market discipline and increase the 

concurrence in the sector. 
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Standard SCR formula proposed by CEIOPS 

For the firms which had not developed their own internal model, they could use the proposed 

SCR formula. Recently CEIOPS has introduced the 5
th
 QIS rapport. Through these studies the 

committee has investigated the influence of the Solvency II directive on the single firms and 

proposes detailed direction concerning the SCR calculation. QIS 5 is divided in six sections, 

where each of them describes the rules which should be followed in the process of the 

Directive’s implementation. The first section consists of information regarding the valuation 

of assets, liabilities, technical provision etc. The Section 2 handles the issues about the 

standard SCR formula. The third describes the requirements for the eventual Internal Model, 

the fourth describes the MCR formula, the fifth – the classification and assessment of the 

firm’s own funds and the last one contains information for the insurance groups. 

According to the QIS 5, in the computation of SCR should be taken in account the following 

elements (see fig.2). 

Following the figure it comes out that the standard SCR formula is determined as:  

SCR = BSCR + Adj +SCROp 

where,  

SCR = The overall standard formula capital requirement 

BSCR = Basic Solvency Capital Requirement 

SCRop = The capital requirement for operational risk 

Adj = Adjustment for the risk absorbing effect of technical provisions and deferred taxes. 

Modules for calculating the SCR 

Adjustment for loss absorbency of technical provisions and deferred taxes  

It reflects the potential compensation of unexpected losses through a decrease in technical 

provisions or deferred taxes.  The capacity can be used to mitigate market, underwriting and 

counterparty default risk. These adjustments are estimated via two approaches. 



 

Fig.2
4
 

 The modular approach 

 The equivalent scenario 

It is really important to point out that all Solvency Capital Requirements for each risk should 

be derived under both net and gross calculations. 
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SCR operational risk module 

This module evaluates the risks of losses arising of the activity of the undertaking. It has been 

designed in order to estimate the operational risks, which have not been taken into account in 

the other modules. The module includes the following elements: 

 Inadequate or failed internal processes 

 External events 

 Fail in the IT-system 

 Human mistakes 

The following formula is used for the calculation. 

𝑆𝐶𝑅𝑂𝑝 = min 0.3 𝑥 𝐵𝑆𝐶𝑅:𝑂𝑝 +  0.25.𝐸𝑥𝑝𝑢𝑙  

Where,  

Op – basic operational business charge 

𝐸𝑥𝑝𝑢𝑙  - amount of the annual expenses incurred during the previous 12 months 

Basic Solvency Capital Requirement (BSCR) 

According to the standard model introduced by QIS 5the BSCR equals the sum of five sub-

modules attributed to their relevant positive correlation, added to the SCR of the intangible 

assets. The formula described in the Technical Specification looks like: 

BSCR =   𝐶𝑜𝑟𝑟𝑖𝑗𝑥 𝑆𝐶𝑅𝑖 𝑥 𝑆𝐶𝑅𝑗𝑖𝑗 +  𝑆𝐶𝑅𝑖𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒  

Where,  

𝐶𝑜𝑟𝑟𝑖𝑗  - the entries of the correlation matrix Corr – see the appendix 1. 

𝑆𝐶𝑅𝑖  ,𝑆𝐶𝑅𝑗  - Capital requirements for the individual SCR risks according to the rows and 

columns of the correlation matrix Corr. 

Now follows an introduction and discussion of all the modules and sub-modules having share 

in the calculation of the BSCR. 



SCR intangible risk module 

Since the intangible assets are a considerable part of the companies’ portfolios there is a 

module which takes into account the risk exposures of these assets. Basically the risks could 

be divided in two groups: 

 Market risks – the probability of loss due to decreases of the prices on the active 

markets 

 Internal risks, inherent to the specific nature of the assets. They could be for example 

loss or insufficient benefits in the future. This SCR is calculated the following way: 

𝑆𝐶𝑅𝑖𝑛𝑡𝑎𝑛𝑔𝑖 𝑏𝑙𝑒  = 0.8 x IA 

Where, 

IA – Intangible Assets 

SCR market risk module 𝑺𝑪𝑹𝒎𝒌𝒕 

This risk module takes into account the effects of the markets. It consists of 7 sub-modules 

which evaluate the most common risks, which the insurance undertakings are exposed on. 

This risk arises from the level or volatility of the market prices of the financial instruments. 

The market risk exposures are measured by the impact of the movements in the level of the 

financial variables such as stock prices, interest rates, real estate prices and exchange rates
5
. 

QIS 5 recommends that all the calculation in this risk module must be based on specified 

scenarios. Another mandatory condition is the application of the look-through approach in 

order to ensure transparency about the properly assessment of the risk. This module is being 

calculated through the formula: 

𝑆𝐶𝑅𝑚𝑘𝑡 = max 
  𝐶𝑜𝑟𝑟𝑀𝑘𝑡𝑈𝑝𝑟 ,𝑐  𝑥 𝑀𝑘𝑡𝑢𝑝 ,𝑟𝑥 𝑀𝑘𝑡𝑢𝑝 ,𝑐 :𝑟𝑥𝑐

  𝐶𝑜𝑟𝑟𝑀𝑘𝑡𝐷𝑜𝑤𝑛𝑟 ,𝑐𝑥 𝑀𝑘𝑡𝑑𝑜𝑤𝑛 ,𝑟  𝑥 𝑀𝑘𝑡𝑑𝑜𝑤𝑛 ,𝑐𝑟𝑥𝑐
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Where,  

CorrMktUpr,c  -  the entries of the correlation matrix CorrMktUP see app.2 

Mktup r,, Mktup,c  - Capital requirements for the individual market risks under the interest rate 

up stress according to the rows and columns of the correlation matrix CorrMktUp 

CorrMktDownr,c  - the entries of the correlation matrix CorrMktDown 

Mktdown, r,, Mktdown,c  -  Capital requirements for the individual market risks under the interest 

rate down stress according to the rows and columns of the correlation matrix CorrMktDown 

Interest risk 𝑴𝑲𝑻𝒊𝒏𝒕 

QIS 5 describes it as the risk existing for the assets and liabilities whose net asset values 

(NAV) are sensitive to the changes in the term structure of the interest rates or the interest 

rates volatility. These kinds of assets are; the fixed-income investments, financing 

instruments, policy loans, interest rate derivatives etc. For the calculation is used the formula: 

𝑀𝑘𝑡𝑖𝑛𝑡
𝑈𝑝

=  ∆𝑁𝐴𝑉|𝑢𝑝  

𝑀𝑘𝑡𝑖𝑛𝑡
𝐷𝑜𝑤𝑛 =  ∆𝑁𝐴𝑉|𝑑𝑜𝑤𝑛  

Where, 

where ΔNAV|up and ΔNAV|down are the changes in the net value of asset and liabilities due to 

re-valuing all interest rate sensitive items using altered term structures upward and 

downward. The stress causing the revaluations is instantaneous. 

Equity risk 𝑴𝒌𝒕𝒆𝒒𝒖𝒊𝒕𝒚  

This risk arises from the level or the volatility of the prices of equities. All of the assets and 

liabilities whose prices are sensitive to the changes of the prices are exposed on the equity 

risk. It is being calculated in two steps. Firstly should be estimated the capital requirement for 

each category of equity according the formula: 

𝑀𝑘𝑡𝑒𝑞 ,𝑖 = max 𝛥𝑁𝐴𝑉 𝑒𝑞𝑢𝑖𝑡𝑦 𝑠𝑜𝑐𝑘𝑖 ; 0) 



Where,  

equity shock – prescribed fall in the value of equity in category “i” see table 1:  

𝑀𝑘𝑡𝑒𝑞 .𝑖  - Capital requirement for equity in respect to the category “i 

 

                                                                    Table 1
6
 

(Takes into account the symmetric adjustment of –9%) 

” 

In the second step the equity risk is measured by summing the capital requirement for each 

category using a correlation matrix.  

𝑀𝐾𝑇𝑒𝑞 =    𝐶𝑜𝑟𝑟𝐼𝑛𝑑𝑒𝑥𝑟𝑥𝑐  𝑥 𝑀𝑘𝑡𝑟  𝑥 𝑀𝑘𝑡𝑐
𝑟𝑥𝑐

 

Where, 

𝐶𝑜𝑟𝑟𝐼𝑛𝑑𝑒𝑥𝑟𝑥𝑐  -entries of the correlation matrix (see app.3) 

𝑀𝑘𝑡𝑟 , 𝑀𝑘𝑡𝑐  - capital requirement for risk per individual category according the correlation 

matrix  

Property risk 𝑴𝒌𝒕𝒑𝒓𝒐𝒑  

It arises from the level or the volatility of the market prices of property. All the assets and 

liabilities sensitive to these changes are exposed to the risk. In this groups are classified the 

following assets: 

 land, buildings and immovable-property rights; 
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 direct or indirect participations in real estate companies that generate periodic 

 income or which are otherwise intended for investment purposes; 

 property investment for the own use of the insurance undertaking. 

The following formula is being used: 

𝑀𝑘𝑡𝑝𝑟𝑜𝑝 = max ∆𝑁𝐴𝑉 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑠𝑜𝑐𝑘; 0) 

Currency risk 𝑴𝒌𝒕𝒇𝒙 

Currency risk arises from the changes in the level or volatility of the currency exchange rates. 

Often the firms are exposed to this risk due to their investment portfolios. The module is 

expected to capture the risk arising from all possible sources. It is calculated according two 

pre-defined scenarios. 

𝑀𝑘𝑡𝑓𝑥 ,𝐶
𝑈𝑝

= max 𝛥𝑁𝐴𝑉 𝑓𝑥𝑢𝑝𝑤𝑎𝑟𝑑 𝑠𝑜𝑐𝑘; 0) 

𝑀𝑘𝑡𝑓𝑥 ,𝐶
𝐷𝑜𝑤𝑛 = max 𝛥𝑁𝐴𝑉 𝑓𝑥𝑑𝑜𝑤𝑛𝑤𝑎𝑟𝑑 𝑠𝑜𝑐𝑘; 0) 

Spread risk 𝑴𝒌𝒕𝒔𝒑 

It arises from the sensitivity of the value of assets, liabilities and financial instruments to 

changes in the level or in the volatility of credit spreads over the risk free interest rate term 

structure. It applies to all types of asset-backed securities as well as to all the trances of 

structured credit products such as collateralized debt obligation and the following classes of 

bonds: 

 Investment grade corporate bonds 

 High yields corporate bonds 

 Subordinated debt 

 Hybrid debt 

The 𝑀𝑘𝑡𝑠𝑝  risk is determined as follows:  



𝑀𝑘𝑡𝑠𝑝 =  𝑀𝑘𝑡𝑠𝑝
𝑏𝑜𝑛𝑑𝑠 + 𝑀𝑘𝑡𝑠𝑝

𝑠𝑡𝑟𝑢𝑐𝑡 + 𝑀𝑘𝑡𝑠𝑝
𝑐𝑑  

Where,  

𝑀𝑘𝑡𝑠𝑝
𝑏𝑜𝑛𝑑𝑠  - capital requirement for spread risk of bonds 

𝑀𝑘𝑡𝑠𝑝
𝑠𝑡𝑟𝑢𝑐𝑡  - capital requirement for spread risk of structured credit products 

𝑀𝑘𝑡𝑠𝑝
𝑐𝑑  - capital requirement for credit derivatives 

Market risk concentrations 𝑴𝒌𝒕𝒄𝒐𝒏𝒄 

According to the QIS 5’s article SCR.5.104 Market risk concentrations’ scope extends to 

assets considered in the equity, spread and property risk sub-modules but excludes assets 

covered by the counterparty default risk module in order to avoid any overlap between both 

elements of the standard calculation of the SCR. This module should consider both the direct 

and indirect exposures derived from the investments if the assessment is appropriate. The 

calculation of the sub-module has three stages. The first is to excess the exposure, the second 

to estimate the risk concentration capital requirement per “name” and the last to aggregate all 

the data. 

The exposure’s calculation formula is: 

𝑋𝑆𝑖 = 𝑚𝑎𝑥  0; 
𝐸𝑖

𝐴𝑠𝑠𝑒𝑡𝑠 𝑥𝑙
−  𝐶𝑇 , 

Where  

𝐸𝑖  - denotes the exposure at default to counterparty “i” 

Assetsxl - Total amount of assets considered in this sub-module. 

CT – concentration threshold, depending on the rate of the counterparty 

 

The risk concentration capital requirement is estimated as follows: 

𝐶𝑂𝑁𝐶𝑖 =  𝐴𝑠𝑠𝑒𝑡𝑠𝑥𝑙 .𝑋𝑆𝑖 . (𝑔𝑖 + 𝑔 ∗𝑖 .𝑋𝑆𝑖), 



Where,  

𝑔𝑖 , 𝑔 ∗𝑖- parameters depending on the credit rating of the counterparty 

 

For the calculation of the aggregation the following formula is used: 

𝑀𝑘𝑡𝑐𝑜𝑛𝑐 =    (𝐶𝑜𝑛𝑐𝑖
2)

𝑖

 

In this module the evaluation of the assets and liabilities is related to the counterparty’s 

rating. This is so because of the fact that the firms with higher ratings maintain stricter 

financial disciple and are less risky i.e. their default probability is lower, so the risk 

concentration is also lower. It is better for each insurance company to have more highly rated 

counter parties in order to achieve lower capital requirement. QIS 5 has determined the 

discount coefficients via the CT,𝑔𝑖 , 𝑔 ∗𝑖  parameter whose value is given in the app. 4, 

according to the counterparty’s rating
7
 

Illiquidity premium risk 𝑴𝒌𝒕𝒊𝒑 

This sub-module captures the illiquidity premium risk, which arises from the risk of increase 

of the value the technical provisions due to a decrease of the liquidity premium. According 

QIS 5 𝑀𝑘𝑡𝑖𝑝  should be derived as follows: 

𝑀𝑘𝑡𝑖𝑝 = max 𝛥𝑁𝐴𝑉 𝑖𝑙𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 𝑠𝑜𝑐𝑘; 0) 

SCR counterparty risk module 

This module should cover any expected and unexpected losses due to default or deterioration 

in the credit standing of the counterparties in the next twelve months. It includes risk-
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mitigating contracts, receivables from intermediaries and other credit exposures not covered 

in the spread risk sub-module. There two types of counterparty risk exposures which are 

treated in different ways. 

 Type 1 exposures – these are the exposures which may not be diversified and where 

the counterparty is likely to be rated.  The class consists of exposures in relation to: 

o reinsurance arrangements, 

o securitizations and derivatives, 

o any other risk mitigating contracts, 

o cash at bank, 

o deposits with ceding institutions, if the number of independent counterparties 

does not exceed 15, 

o capital, initial funds, letters of credit as well as any other commitments 

received by the undertaking which have been called up but are unpaid, if the 

number of independent counterparties does not exceed 15, and 

o guarantees, letters of credit, letters of comfort which the undertaking has 

provided as well as any other commitments which the undertaking has 

provided and which depend on the credit standing of a counterparty. 

 

 Type 2 exposures – are the exposures which are usually diversified and where the 

counterparty is likely to be unrated. This class consists of the all exposures which are 

in the scope of the module and are not of type 1, such as: 

o receivables from intermediaries, 

o policyholder debtors, including mortgage loans, 

o deposits with ceding institutions, if the number of independent counterparties 

exceeds 15, and 

o capital, initial funds, letters of credit as well as any other commitments 

received by the undertaking which have been called up but are unpaid, if the 

number of independent counterparties exceeds 15. 



This module calculates as follows 

𝑆𝐶𝑅𝑑𝑒𝑓 =   𝑆𝐶𝑅𝑑𝑒𝑓 ,1
2 + 1,5 𝑥 𝑆𝐶𝑅𝑑𝑒𝑓 ,1 𝑥 𝑆𝐶𝑅𝑑𝑒𝑓 ,2 +  𝑆𝐶𝑅𝑑𝑒𝑓 ,2

2   

Where  

SCRdef - Capital requirement for counterparty default risk 

SCRdef, 1 - Capital requirement for counterparty default risk of type 1 exposures 

SCRdef, 2 - Capital requirement for counterparty default risk of type 2 exposures 

SCR Life underwriting risk module 

This module covers all the risk related to the activity of the life insurance. It includes all the 

life insurance and reinsurance obligation without the health insurance obligations. All the 

seven risk sub-modules assessments, building the life underwriting module, should be done 

using the scenario approach. The capital requirement life risk module estimates through 

summing the capital requirements for the sub-risks using a correlation matrix. 

𝑆𝐶𝑅𝑙𝑖𝑓𝑒 =    𝐶𝑜𝑟𝑟𝐿𝑖𝑓𝑒𝑟 ,𝑐  𝑥 𝐿𝑖𝑓𝑒𝑟  𝑥 𝐿𝑖𝑓𝑒𝑐
𝑟𝑥𝑐

 

Where  

CorrLifer,c = The entries of the correlation matrix CorrLife see app 5. 

Lifer, Lifec = Capital requirements for individual life sub-risks according to the rows and 

columns of correlation matrix CorrLife 

The briefly description of all the sub-modules will show how they should be calculated 

according QIS 5 

Mortality risk 𝑳𝒊𝒇𝒆𝒎𝒐𝒓𝒕 

It is related to (re)insurance obligations for paying an offset in case of death of the 

policyholder during the policy term. The risk for the undertaking depends on the mortality 



rate. If it increases, so increase the amount of the technical provisions held in the firm. The 

risk calculates as follows: 

𝐿𝑖𝑓𝑒𝑚𝑜𝑟𝑡 = (∆𝑁𝐴𝑉|𝑚𝑜𝑟𝑡𝑠𝑜𝑐𝑘), 

Where,  

ΔNAV - The change in the net value of assets minus liabilities 

mortshock - A permanent 15% increase in mortality rates for each age and each policy where 

the payment of benefits (either lump sum or multiple payments) is contingent on mortality 

risk 

Longevity risk 𝑳𝒊𝒇𝒆𝒍𝒐𝒏𝒈  

This risk is related to the (re)insurance obligation, where the insurer guarantees to pay 

recurring series of payments until the death of the policyholder. This sub-module is also 

dependent on the mortality rate, so if it decreases, the undertaking should increase the amount 

of the technical provisions. The capital requirement calculates as follows:  

𝐿𝑖𝑓𝑒𝑙𝑜𝑛𝑔 = (∆𝑁𝐴𝑉|𝑙𝑜𝑛𝑔𝑒𝑣𝑖𝑡𝑦𝑠𝑜𝑐𝑘), 

Where, 

longevityshock = a (permanent) 20% decrease in mortality rates for each age and each policy 

where the payment of benefits (either lump sum or multiple payments) is contingent on 

longevity risk 

Disability - morbidity risk 𝑳𝒊𝒇𝒆𝒅𝒊𝒔 

According QIS 5 this is the risk of loss, or of adverse changes in the value of insurance 

liabilities, resulting from the changes in the level, trends or volatility of disability and 

morbidity rates. The capital requirement calculates using the formula: 

𝐿𝑖𝑓𝑒𝑑𝑖𝑠 = (∆𝑁𝐴𝑉|𝑑𝑖𝑠𝑠𝑜𝑐𝑘), 



Where,  

Disshock = A combination of the following changes applied to each policy where the 

payment of benefits (either lump sum or multiple payments) is contingent on disability risk: 

 An increase of 35% in disability rates for the next year, together with a (permanent) 

25% increase (over best estimate) in disability rates at each age in following years 

 Plus, where applicable, a permanent decrease of 20% in morbidity/disability recovery 

rates. 

 

Lapse risk 𝑳𝒊𝒇𝒆𝒍𝒂𝒑𝒔𝒆  

QIS 5 describes this risk as “the risk of loss or change in liabilities due to a change in the 

expected exercise rates of policyholder options. In relation to the policyholder options that 

the lapse sub-module covers, a comprehensive approach is taken. The module takes account 

of all legal or contractual policyholder options which can significantly change the value of 

the future cash-flows. This includes options to fully or partly terminate, decrease, restrict or 

suspend the insurance cover as well as options which allow the full or partial establishment, 

renewal, increase, extension or resumption of insurance cover.”
8
 

The used formula for its calculation is: 

𝐿𝑖𝑓𝑒𝑙𝑎𝑝𝑠𝑒 = max(𝐿𝑎𝑝𝑠𝑒𝑑𝑜𝑤𝑛 ;  𝐿𝑎𝑝𝑠𝑒𝑢𝑝 ;  𝐿𝑎𝑝𝑠𝑒𝑚𝑎𝑠𝑠 ), 

where, 

Lapsedown = Capital requirement for the risk of a permanent decrease of the rates of lapsation 

Lapseup = Capital requirement for the risk of a permanent increase of the rates of lapsation 

Lapsemass = Capital requirement for the risk of a mass lapse event 
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Expense risk 𝑳𝒊𝒇𝒆𝒆𝒙𝒑 

It is the risk occurring from the variations in the expenses incurred in servicing insurance and 

reinsurance contracts. 

The capital requirement calculates as follows: 

𝐿𝑖𝑓𝑒𝑒𝑥𝑝 = (∆𝑁𝐴𝑉|𝑒𝑥𝑝𝑠𝑜𝑐𝑘),  

where, 

ΔNAV = Change in the net value of assets minus liabilities 

expshock = Increase of 10% in future expenses compared to best estimate anticipations, and 

increase by 1% per annum of the expense inflation rate compared to anticipations. 

Revision risk 𝑳𝒊𝒇𝒆𝒓𝒆𝒗 

This is the risk of loss or of adverse change in the value of insurance and reinsurance 

liabilities, resulting from fluctuations in the level, trend, or volatility of revision rates applied 

to annuities, due to changes in the legal environment or in the state of health of the person 

insured. 

The capital requirement for this sub-module calculates as follows: 

𝐿𝑖𝑓𝑒𝑟𝑒𝑣 = (∆𝑁𝐴𝑉|𝑟𝑒𝑣𝑠𝑜𝑐𝑘) 

where, 

revshock – increase of 3% in the annual amount payable for annuities exposed to revision risk 

Catastrophe risk 𝑳𝒊𝒇𝒆𝒄𝒂𝒕 

The description given by CEIOPS is the risk which arises from extreme or irregular events 

whose effects are not sufficiently captured in the other life underwriting sub-modules, and is 

to (re)insurance obligations which are contingent on mortality.  

It calculates as follows: 

𝐿𝑖𝑓𝑒𝐶𝐴𝑇 = ∆𝑁𝐴𝑉| 𝑙𝑖𝑓𝑒 𝐶𝐴𝑇 𝑠𝑜𝑐𝑘, 



where, 

life CAT shock – the absolute increase on the rate of policyholders dying over the following 

year of 1.5 per mille 

SCR Health underwriting risk module 

This is the risk which arises from health (re)insurance obligations in relation to the perils 

covered and the processes used in the conduct of business. It has a composite structure which 

consists of three modules can be plotted as: 

 

Fig. 3
9
 

SLT (Similar to Life Techniques) Health underwriting risk sub-module 

It covers the risks arising from the underwriting of health (re)insurance obligations, pursued 

on a similar technical basis to the life insurance and is associated with both the perils covered 

and processes used in the conduct of the business. The sub-module includes annuities arising 

from Non-SLT health contracts like workers’ compensation or accident contracts. 

The capital requirement calculates as follows: 
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𝐻𝑒𝑎𝑙𝑡𝑆𝐿𝑇 =    𝐶𝑜𝑟𝑟𝐻𝑒𝑎𝑙𝑡𝑟𝑥𝑐
𝑆𝐿𝑇  𝑥 𝐻𝑒𝑎𝑙𝑡𝑟

𝑆𝐿𝑇  𝑥 𝐻𝑒𝑎𝑙𝑡𝑐
𝑆𝐿𝑇

𝑟𝑥𝑐 , 

Where, 

𝐶𝑜𝑟𝑟𝐻𝑒𝑎𝑙𝑡𝑟𝑥𝑐
𝑆𝐿𝑇 = Entries of the matrix CorrHealth SLT (see app. 6) 

𝐻𝑒𝑎𝑙𝑡𝑟
𝑆𝐿𝑇𝐻𝑒𝑎𝑙𝑡𝑟𝑐

𝑆𝐿𝑇 = the capital requirements for individual health underwriting sub-

modules according to the rows and columns of correlation matrix CorrHealth SLT. QIS 5 gives 

detailed recommendation about the calculation of the sub-module’s components. But the 

techniques are similar to these of the SCR Life Underwriting risk module and the evaluations 

are based on specific scenarios. 

Non- SLT Health underwriting sub-module 

This sub-module evaluates the risks arising from the underwriting of health (re)insurance 

obligations, which are not pursued on a similar technical basis to that of the life insurance. It 

takes into account the uncertainty in the results of undertakings related existing insurance 

obligation as well as to the new business expected to be written over the following 12 months. 

The capital requirement calculates as follows: 

𝐻𝑒𝑎𝑙𝑡𝑁𝑜𝑛𝑆𝐿𝑇 =    𝐻𝑒𝑎𝑙𝑡𝑝𝑟
𝑁𝑜𝑛𝑆𝐿𝑇  

2
+   𝐻𝑒𝑎𝑙𝑡𝑙𝑎𝑝𝑠𝑒

𝑁𝑜𝑛𝑆𝐿𝑇  
2

, 

Where, 

𝐻𝑒𝑎𝑙𝑡𝑝𝑟
𝑁𝑜𝑛𝑆𝐿𝑇 - capital requirement for Non-SLT Health premium and reserve risk 

𝐻𝑒𝑎𝑙𝑡𝑙𝑎𝑝𝑠𝑒
𝑁𝑜𝑛𝑆𝐿𝑇 - capital requirement for Non-SLT Health lapse risk 

Health catastrophe risk sub-module 

This capital requirement covers against the risks of loss, or of adverse change in the value of 

insurance liabilities, resulting from the significant uncertainty of pricing and providing 

assumptions related to outbreaks of major epidemics, as well as the unusual accumulation of 

risks under such extreme circumstances. The calculations of the capital requirements are 

based also on standardized scenarios proposed by CEIOPS as follows: 



 Arena disaster 

 Concentration scenario 

 Pandemic scenario 

The formula used for calculation of the capital requirement is: 

𝐻𝐶𝐴𝑇 =    𝐻𝐶𝐴𝑇_𝐴𝑟𝑒𝑛𝑎  
2

+   𝐻𝐶𝐴𝑇_𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛  
2

+   𝐻𝐶𝐴𝑇_𝑃𝑎𝑛𝑑𝑒𝑚𝑖𝑐  
2

, 

Where, 

𝐻𝐶𝐴𝑇 _𝐴𝑟𝑒𝑛𝑎 , 𝐻𝐶𝐴𝑇 _𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 , 𝐻𝐶𝐴𝑇 _𝑃𝑎𝑛𝑑𝑒𝑚𝑖𝑐  - the capital requirements under the different 

scenarios. 

SCR Non life risk module 𝑺𝑪𝑹𝑵𝑳 

The last part of the SCR is the Non life risk module which takes into account the risks arising 

from the non-life insurance obligations, in relation to the perils covered and the processes 

used in the conduct of business
10

. For the deriving of the capital requirement should be 

combined the capital requirements for the three sub-modules constituting the non life risk 

module using the correlation matrix. 

𝑆𝐶𝑅𝑛𝑙 =    𝐶𝑜𝑟𝑟𝑁𝐿𝑟 ,𝑐  𝑥 𝑁𝐿𝑟  𝑥 𝑁𝐿𝑐 , 

Where, 

𝐶𝑜𝑟𝑟𝑁𝐿𝑟 ,𝑐  – the entries of the correlation matrix (see app. 7) 

𝑁𝐿𝑟 , 𝑁𝐿𝑐  – the capital requirements for individual non life underwriting risk sub-module 

according to the rows and columns of correlation matrix CorrNL 

Now I will briefly introduce the three sub-modules and the methods proposed by QIS 5 for 

their calculation. 

                                                             

10 QIS 5 Technical Specifications 

http://www.ceiops.eu/index.php?option=content&task=view&id=732 



Premium and reverse risk 𝑵𝑳𝒑𝒓 

This sub-module includes two major risks. The premium risk arises from the fluctuations in 

the timing and severity of insured events. It relates to policies to be written during the period 

and to unexpired risks on existing contracts. Premium risk includes the risk that premium 

provisions turn out to be insufficient to compensate claims or need to be increased. 

The reserve risk results from fluctuations in the timing and amount of claim settlements. The 

capital requirement calculates as follow: 

𝑁𝐿𝑝𝑟 =  𝜌(𝜎) x V, 

Where, 

V- volume 

σ – combined standard deviation 

ρ(σ) – the function of the combined standard deviation
11

  

Lapse risk 𝑵𝑳𝑳𝒂𝒑𝒔𝒆 

The risk arises from options included in the insurance contracts which could significantly 

influence the obligations arising from them. Such an option is the termination of a contract 

before the end. Thus, the Lapse risk is the risk that the premium provisions are calculated 

under wrong assumptions about the exercise rates of these options.  

The capital requirement calculates as follows: 

𝑁𝐿𝑙𝑎𝑝𝑠𝑒 = max(𝐿𝑎𝑝𝑠𝑒𝑑𝑜𝑤𝑛 ;  𝐿𝑎𝑝𝑠𝑒𝑢𝑝 ;  𝐿𝑎𝑝𝑠𝑒𝑚𝑎𝑠𝑠 ), 

Where, 

𝐿𝑎𝑝𝑠𝑒𝑢𝑝  - capital requirement for the risk of a permanent increase of the rates of lapsation 

𝐿𝑎𝑝𝑠𝑒𝑑𝑜𝑤𝑛  - capital requirement for the risk of a permanent decrease of the rates of lapsation 

𝐿𝑎𝑝𝑠𝑒𝑚𝑎𝑠𝑠  - capital requirement for the risk of a mass lapse event 
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  ρ(σ) = 

exp (N0.995  . log(σ2+ 1))

 𝜎2+ 1
 - 1 which is consistent with the VaR 99.5% 



Catastrophe risk 𝑵𝑳𝑪𝑨𝑻 

It is the risk of loss, or of adverse change in the value of insurance liabilities, resulting from 

significant uncertainty of pricing and provisioning assumptions related to extreme 

exceptional events
12

. 

This sub-module should be calculated by using one of the two alternative methods proposed 

by QIS 5 or combining them. The methods are: 

 Standardized scenarios – CEIOPS have developed guidance where is detailed 

information regarding the basic principles of the scenarios and their calibration. 

 Factor based methods – It is alternative method which is used when the previous 

method is not appropriate or in order to make the first method consistent to the 

specifics of a certain country or region. 

QIS 5 proposes a formula for calculation of the capital requirement which combines the two 

methods: 

NL_CAT= (𝑁𝐿_𝐶𝐴𝑇1)2 +  (𝑁𝐿_𝐶𝐴𝑇2)2, 

Where, 

NL_𝐶𝐴𝑇1 – catastrophe capital requirement under method 1 

NL_𝐶𝐴𝑇2 – catastrophe capital requirement under method 2 

Internal model 

 Since the standard SCR formula is claimed to be simple and may not take into account some 

specific risks
13

 the insurers have an option to use their own internal model. The advantage of 
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using an internal model is that it could result in lower SCR than the usual. But these models 

should be more sophisticated than the standard one. If, for example, a single firm or group 

develop a model, which embrace more risks, so more transparency and details about the 

firm’s actual financial status. 

 However these internal models should be approved by the authorities whether they take into 

account all of the risky elements in order to measure and manage them. It should resolve 

typical problems as the calibration of the skewness
14

  i.e. method of calibrating which helps to 

get more precise information about the risk estimation, or any modeling issues related to the 

robustness of the model
15

. 

If the firm was permitted to use its own model, it constantly should be stress tested for its 

accurate.. 

Minimum Capital Requirement 

Solvency II sets two levels of capital requirements - SCR, which was discussed earlier, and 

MCR, which is described as the minimum level of security below which the amount of 

financial resources should not fall.  

QIS 5 provides a linear formula for the calculation of the MCR. It is constrained by the 

circumstance that MCR should not be lower than 25% and higher than 45% of the SCR. MSC 

is also subject to an absolute floor, depending on the nature of the undertaking.   

MCR = max {𝑀𝐶𝑅𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 ; AMCR} 

where, 
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AMCR - the absolute floor of the MCR, as defined in Article 129(1)d of the Solvency II 

Framework Directive 

𝑀𝐶𝑅𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑  - {min[max(𝑀𝐶𝑅𝑙𝑖𝑛𝑒𝑎𝑟 ;0.25(SCR)); 0.45(SCR)]} 

 

𝑀𝐶𝑅𝑙𝑖𝑛𝑒𝑎𝑟  = 𝑀𝐶𝑅𝑁𝐿  + 𝑀𝐶𝑅𝐿  

 

𝑀𝐶𝑅𝑁𝐿  = the linear formula component for non-life insurance or reinsurance obligations 

𝑀𝐶𝑅𝐿 = the linear formula component for life insurance or reinsurance obligations 

QIS 5 differentiate the MCR for the non-life insurance and the life insurance. 

MCR for non-life insurance or reinsurance obligations 

The MCR should be calculated according the linear formula 

𝑀𝐶𝑅𝑁𝐿 =   𝑚𝑎𝑥(𝑎𝑗 .𝑇𝑃𝑗 ;  𝛽𝑗 .𝑃𝑗 )

𝑗

 

Where,  

𝑇𝑃𝑗  -  technical provisions (not including the risk margin) for each line of business, net of 

reinsurance, subject to a minimum of zero 

𝑃𝑗 - written premiums in each line of business over the last 12-month period, net of 

reinsurance, subject to a minimum of zero 

𝑎𝑗  and 𝛽𝑗  – calibration of the factor “A” estimated by the QIS 5 

MCR for life insurance or reinsurance obligations 

𝑀𝐶𝑅𝐿 = 𝑚𝑎𝑥{𝑎𝐶1.1.𝑇𝑃𝐶1.1 +  𝑎𝐶1.2.𝑇𝑃𝐶1.2;𝑊𝑃𝑓𝑙𝑜𝑜𝑟 .𝑇𝑃𝐶1.1} + 

 𝑎𝑗𝑗𝑒 (𝐶.21.,𝐶.2.2,𝐶.3) .𝑇𝑃𝑗 + + 𝑎𝐶.4.𝐶𝐴𝑅 

Where, 

CAR – capital at risk 

𝑇𝑃𝑗  - technical provisions (not including the risk margin) for each line of business, net of 



reinsurance, subject to a minimum of zero 

WP_floor - The floor for profit participation business and is equal to 1.6% 

𝑎𝑗  – calibration of the factor “C” estimated by QIS 5  

MCR for composite insurance undertakings 

The composite undertaking which provide both the life and non-life insurance obligations 

should calculate linear MCR for their life and non-life activities as follows: 

𝑀𝐶𝑅𝑙𝑖𝑛𝑒𝑎𝑟  =  𝑀𝐶𝑅𝑁𝐿𝑛𝑙  +  𝑀𝐶𝑅𝑁𝐿𝑙  +  𝑀𝐶𝑅𝐿𝑙+  𝑀𝐶𝑅𝐿𝑛𝑙 , 

Where, 

𝑀𝐶𝑅𝑁𝐿𝑛𝑙  – linear formula component for non-life (re)insurance obligations relating to non-

life activities 

𝑀𝐶𝑅𝑁𝐿𝑙  - linear formula component for non-life (re)insurance obligations relating to life 

activities 

𝑀𝐶𝑅𝐿𝑙  - linear formula component for life (re)insurance obligations relating to life activities  

𝑀𝐶𝑅𝐿𝑛𝑙  - linear formula component for life (re)insurance obligations relating to non-life 

activities 

As it becomes clear the MCR formulas are quite well developed and they take into account all 

the activities of the insurance undertakings in order to estimate and appropriate minimum 

capital level, which is able to ensure their stability and reliability. 

Risk Management and risk measures 

An essential part of the main activities of each insurer is to estimate and handle its risks. This 

means that the undertaking should evaluate all the factors that could affect its normal 

functions and its financial status. Basically the risk management process includes the 

following steps. 

 Identification of the risk sources 

 Measurement of the risk 



 Disposal of the risks 

As mentioned before the new Directive requires that the insurance companies should measure 

their risks in order to minimize them and if they have success, they could be allowed to have 

lower capital requirements. That’s why all the companies have an incentive to build their 

internal risk measurement model in a way that allows them to evaluate all the asset and 

liabilities risk exposures subject to the market trends and the oncoming trends. 

Obligatory clause is the Solvency II allows only the usage of internal risk management 

models based on the Value at Risk (VaR) analysis. According to it the VaR should be 

calculated using 99.5% confidence level over 1 year horizon of time.  

Value at Risk 

Defined by Philippe Jorion VaR is “the worst loss over a target horizon such that there is a 

low; prespecified probability that the actual loss will be larger”
16

. In other words, that means 

the biggest possible lost for the company by given probability for a certain period of time. It 

could be calculated with the formula:   

VaR = - 𝑊0 . (𝑅
∗ −  𝜇) = 𝑊0 𝛼𝜎 ∆𝑡 

where,  

𝑊0 - Initial investment 

𝛼 – standard normal distribution 

σ – standard deviation 

 𝛥𝑡 - time horizon 

The VaR method is widely used, because it takes into consideration factors such as the 

standard deviation, the normal distribution, the volatility and the correlation of the actives in 

the portfolio.  
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The volatility is very useful risk element of the risk measurement, because it influences the 

VaR. If the volatility of a portfolio increases, so the VaR is getting also greater. The same is 

also true for the correlation. If it is higher so the VaR increases, because the probability of 

loss becomes greater. But there is a major disadvantage by using these elements for 

estimating the risk. They are based on historical data and do not predict the future changes in 

the portfolio, that is why there is critics against this method. 

The time horizon and the confidential level have strong influence on the VaR. With their 

increasing the VaR also increases. It is not accidently that Solvency II requires a time period 

of one year, because the insurers’ portfolios adjusts slower and VaR should reflect the 

transaction periods which the portfolio goes through. Thus, the time horizon is set to one year 

in terms that VaR should capture all the risk which the undertakings are exposed on. The 

confidential level on the other hand represents the risk aversion of the firms and their possible 

expenses by any possible loses.  

Besides the VaR, there also could be used other methods providing more detailed information 

about the loss probabilities. These are  

Marginal Value at Risk 

It measures the marginal effect of the change of the exposures of the single risks. 

Incremental Value at Risk 

It measures the possible effect on the portfolio in case of change in one of the elements of the 

portfolio. It could evaluate if a single asset should be counted into the portfolio. 

Component Value at Risk 

It decomposes the portfolio risk into single components risks. Thus, it can be evaluated how 

the VaR will change if some of the assets is taken out from the portfolio. 



Tail Value at Risk 

It reflects the mean size of losses exceeding the quantile VaR, but ignores losses below the 

quantile VaR. Shaun at al. (2004) has proven that although being coherent, that method could 

not properly adjust for extreme low-frequency and high-severity losses. That is why Tail VaR 

has critics, in spite of the fact that it can estimate the tail loss with high accuracy. 

Discussion 

The new Solvency II Directive implements really sophisticated tools and methods for 

assessing the risks on which the insurance undertakings are exposed. Moreover, now the 

Europeans insurers are bound with a common legislation, which should enhance the 

competition in this industry and to improve the supervision of the players in order to avoid 

imprudent investment policies. 

The greatest achievement of the new law is that the introduced solvency capital requirement 

is bound to the real risk exposure of the undertakings. CEIOPS conducted huge quantitative 

impact studies and has developed the standard CSR formula, which takes into account almost 

all possible risks. Still some scholars like Sandström
17

 et al. (2007) point out the issues with 

the calibration of the formula, which could lead to underestimation of the risks and the true 

SCR. 

Eventually the new directive permits the implementation of internal model for calculating the 

SCR instead, which can provide even detailed information about the insurance companies. 

Moreover, the undertakings are allowed to develop even their own risk-assessment model 

whereas it is built on the Value-at-Risk method. These internal models should take into 

consideration the financial markets’ volatility and correlation in order to evaluate better the 

risk profile of the company than the standard model does. 

It would be interesting to observe whether or/and how many insurance companies will change 
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their reserves due to Solvency II, because de Haan and Kakes et al
18

. (2010) have found out 

that the most of the Dutch insurance firms have already calculated their solvency margins in 

relation to their risk exposures. 

Although the new rules will amend the financial discipline and the risk management 

techniques are there some groups of undertaking which are going to be negatively affected. 

According Jeanette Rödbro, executive manager of the European Captive Insurance and 

Reinsurance Owner’s Association (ECIROA), the captive insurance firms, do not have 

enough financial and human resources to develop their own internal models, which could 

capture captives’ specific risks. ECIROA is concerned that all the captives will not be able to 

raise extra capital and this could make them to move outside European Union. 

For a conclusion I can say that the European Commission is really engaged to build the 

Directive in a way that will avoid any serious shocks in the insurance business. 

The European bond market and its influence on the Danish pension 

funds 

As stated above, the new regulation in the (re)insurance sector concerning the risk 

management, the asset and liability management evaluated on the base of a new market 

oriented approaches will for sure change the asset allocation and the investment profile as 

well, at least in a way that will diversify the risk exposure. Taking into account the size of the 

European insurance sector, such a shift in their investment activity will for sure influence the 

financial markets to a great extent. 

Nevertheless the specificity in the sector of the pension funds will raise some problems in 

from of them. First of all, they meet their obligation approximately 20 to 40 years after the 

initial date. This creates some mismatching of the duration between the assets and the 

liabilities and increases the risk profile of the undertakings. Therefore it is possible that the 
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life insurance companies and the pension funds will demand more long-term fixed income 

assets in order to diminish the market and the underwriting risks. On the one hand this could 

assist the insurers to diversify their risks, but is facing them to a problem on the other. The 

decreasing of the interest rates in global aspect will cause difficulties for obtaining the 

returns, which nowadays is around 4 per cent
19

.  

This issue will not only affect the bond market in the euro zone but also every single life, 

because of the fact that everybody has pension saving policy. 

That is why it should be done and historical overview of the bond market in the last decades 

and to be analyzed how, what is happening there, will affect the pension savings funds and 

the life insurance companies as well.  

The financial theory states that the bonds are being bought because investors, willing to buy 

them, are risk averse. In the theory
20

, however, two other reasons are pointed out to be the 

most important reasons for their demand. 

 If the bonds offer term premium, they can be held for speculative purposes, or 

 For hedging purposes, in order to neutralize the adverse changes of the time-varying  

interest rates 

That basically means that the long-term bonds are the only financial tool which can assure a 

minimum fixed income over a certain period of time, which cannot fall below a certain 

threshold. Practically this is shield against any future disturbance in the cash incomes. 

In the case of the life and pensions insurers where is a pre-commitments about a future 

payments is the most important factor in their utility function, but also a way to decrease the 

market risk.  
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One of the problems evolving from the nature of the life and pension insurance companies is 

the imbalance of the assets and liabilities duration. The changes in the interest rate can have 

really negative impact on the economic value of the insurance firms. They can affect not only 

the assets values, but also the liabilities ones. That is why Solvency II introduces the total 

balance sheet approach, which forces the companies to estimate the value of their assets and 

liabilities using a market based approach
21

. In order to ensure and enhance the asset-liability 

management were introduced new reporting standards. 

The new International Financial Reporting Standards compel that the financial instruments 

should be recognized by their “fair value”, which is based on their market value, but not 

according the last transaction price. That’s why the estimations done by the total balance 

sheet approach are useful to be done reliable risk analysis of the both sides in the balance 

sheet. This analysis is really helpful to evaluate the assets and liabilities duration in order to 

be undertaken operations which eliminate their duration mismatch. Consequently the need to 

solve the asset-liability imbalance could be a reason for a higher demand for long-term bonds. 

In this aspect will be interesting to examine whether the theoretical assumptions will happen 

in the reality and how Solvency II will impact the investments policies of the life and pension 

insurance companies on the one hand, and whether this could affect the European bond 

market and the long-term interest rates. 

Interest rates and yield curve 

Many studies have been conducted in order to find out whether the Fisher hypothesis is 

adequate or not. In spite of the various results there seems to be a relation between interest 

rates and the inflation. The inflation expectations are the basis for the nominal interest rates 

estimation, because the real interest rate is quite stable over the time, so the higher the 

inflation is the larger the interest rate time over the time is. 
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Arganda et al
22

. (2008) demonstrated in a huge survey, done among the OECD countries, that 

the interest rates decreases when there is a fiscal consolidation i.e. when the countries did 

efforts to diminish their debt and exercise strict fiscal policy. Nowadays the EU countries are 

executing financial consolidation, thus it is to be expected that the nominal interest rates will 

not increase. This fact will influence the return on the long term-bonds, because the yield 

curve is a function of the bonds’ time to maturity and their yields. 

Usually it is believed that the long-term bonds are riskier than the short-term bonds and this 

implies higher return rates.  

That’s why this situation describes the “normal shape” of the yield curve.
23

 The linkage 

between the short-term and long-term interest rates is explained by the expectations theory 

but it has been seriously rejected by many researchers. 

Review of the long-term interest rates  

The long-term interest rates have considerably decreased over the last 30 years. According to 

findings from Basse et al (2008), Arganda et al (2008) and Jorgensen at al (2005) the most 

significant drop in the rates occurred during the 80’s and the early 90’s, when there was 

policy of fiscal consolidation in countries like USA and the EU members. As evidence 

graphic 1 shows the yield curves of 10 years government bonds from 1960 to 2008.  

The fact that the yield curves of the long-term bonds in the developed countries has not been 

as high as the theory suggests, means that the investors do not expect substantial rise in the 

inflation rate. There is still no synonymous explanation of this phenomenon in the literature 

but probably the investors do their decisions on the base of past inflation rates. Another 

interesting fact is that the consumer price indexes in the most developed countries in Europe 

and USA have also diminished in this time period, which can be observed on graph. 2  
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                                                 Graph. 1 Yield curve of the 10 years bonds in some countries
24

 

It should be pointed out that the US and European institutions did a lot of efforts to organize 

and control the issue of any debt in order to build more stable and predictable financial 

systems. 

There is no doubt that the fiscal policy in the developed countries is the main reason for the 

low long-term interest rates, but there is also another important factor which enhance this 

result. The governments in South East Asia do invest their account surpluses in US treasury 

bonds. They do it in order to minimize the appreciation of the local currencies towards the US 

dollar. Due to the huge volume of the traded US bonds in the world’s fixed income markets, 

they can be used as used as a benchmark for the global market at all. 
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                                                                                                       Graph.2 CPI yearly changes 

 

Another possible factor for the low interest rates could be the changes in the demographic 

structure in Europe and US, where the pension reforms have influenced the trade of long-term 

fixed income assets.  

So it can be concluded that the long-term interest rates are directly related to the fiscal and 

monetary policy steered in the last 30 years, which made the bond markets more predictable 

and safe. 

With reference to the enormous significance of the bond market in the global economy raises 

the question, whether these bonds are correctly evaluated. Clostermann and Seitz (2007) have 

tested a model which showed that there is no evidence for overvaluation of the bonds and the 



level of the interest rates does not seem to be artificially low
25

, hence there are really stable 

bond markets. 

Besides the reasons and concerns about the fair estimation of the long-term interest rates, it is 

really interesting to mention that the yield spreads between the long-term and short-term 

bonds is getting slighter. This could be explained with the lower expected inflations rates on 

the one hand and the lower risk premium on the other. That reflects in flattered yield curve -

graph.3 and graph.4. See the appendix 7, 8 and 9for more graphics which describe completely 

the overall trend.

                                                                                           Graph.3
26

 Government yields spread 
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Graph.4
27

 Term structure of the interest rates of the Danish bonds (2 years to 30 years) 

The global financial crisis has increased the volatility on the bond market, which reflected in 

higher interest rates, but it is easy to notice that the rates get in norms in terms of the main 

trends in the course of time. That is why the values from 2008 until 2010 should be not 

surprising us. 

There is still no theoretical explanation why the spreads are getting tighter, but it could be due 

to the reaction of the markets to the economical dip caused by the financial crisis or it could 

be result of possible higher demand for long-term bonds in order to meet the requirements of 

Solvency II. 

Pension funds in Denmark  

The present balance structure of the European pension funds among which are the Danish 

ones has incremental role in their investment activities. In each of the 27 countries apply 

special rules which vary and that explains the diverse asset allocation in the different 

countries. 
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The Danish pension funds follow special and very strict rules, which have shaped their asset 

allocation. It is well described the maximum allowed amount of each type of assets, in order 

to be ensured that the pension funds will be able to obey their main function – to save 

successfully the savings of the people to a period when they are not going to be economically 

active. 

In order to understand precisely the nature of the pension savings schemes and the difficulties 

arising from it, their main specifications will be shortly described. The policyholder pays 

premium at regular intervals, whose amount mainly depends on the mortality and longevity 

risks. 

On the other side, to the account of the policyholder is being added interest. It is two types; 

the first is minimum interest, which is added constantly and insurer the holder that he/she is 

going to have return which does not fall under a certain level. 

The second type of interest which is added to the holder’s account is basically a bonus option 

which depends on the performance of the portfolio. 

Usually the minimal return interest rate in Denmark is approximately four per cent, but with 

the fall of the yield of the government bonds (as shown in Graph. 1) it became really difficult 

for the pension funds to achieve that minimum level of return. That’s why in the middle and 

the end of 90’s the basic interest rate was reduced to two per cent. 

But in the latest years it became common practice for the pension funds to offer pension 

savings schemes which return is related to the market i.e. if the market situation changes and 

the interest rates increase, so increases the interest added to the policyholder’s account.  

Because of the scope of the paper I shall pay attention only to the assets site of the balance 

sheet. 

The Danish pension and life insurance companies follow several restrictions concerning the 

structure of their assets. It so because the authorities are trying to spread the risk and secure 

that the companies are going to be able to meet their future obligations. It is a basic rule that 

the sum of the assets should be at least equal to the sum of the technical provisions. It is also 

considered that the assets should be allocated in a way that there is no concentration in a 

special kind of assets, markets, certain investment, currency or geographical location. All 



these requirements should lead to diversification, which decreases the risk and to improve its 

vitality in order to govern the policyholders’ money in the best way. 

Bonds 

As it can be seen on graph.5, the bonds are the largest group of all financial assets in the 

Danish pension funds. Not the same is the situation for example in Germany, where the bonds 

are just insufficient part of the assets. 

However, the government bonds are only 10 to 14 per cent of all bonds. The so called 

“realkreditobligationer” (mortgage bonds) have share of 30 to 40 per cent of the amount of 

the obligations
28

. The fact which explains the predominant amount of the bonds I that the 

time horizon of the pension funds is long (app. 30 years) and that’s why they are one of the 

best instruments to attain income which does not depend on the market fluctuations. 

This shows that the best strategy for the funds will be to buy assets whose duration equals the 

durations of the liabilities. But in the practice it is impossible to obtain this equation, but still 

the bonds are good tool to diminish the difference in the durations and to decrease the risk 

exposure.  

But the “realkreditobligationer” are convertible, which means that they can be called before 

maturity and in periods of falling in the interest rates their duration falls as well. In periods of 

increasing interest rates their duration increases and their return as well. These specifications 

of the mortgage bonds lead for sure to increased risk exposure. 

Stocks 

They are like 10 to 20 per cent of all financial assets and consist mainly of shares of foreign 

companies listed in foreign stock exchanges. This is due to diversification i.e. lighter 

correlation between the shares of the different companies. The stocks have greater return but 

also a greater risk compared to the government bonds. They are the main source of incomes 

for the embedded bonus schemes in the pension savings policies. 
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Property 

The property is up to 10 percent of all financial assets in the Danish life and pension 

insurance companies. They have the role of a long-term investment, which realizes income 

through rents. Moreover, the changes in the prices of the property can how very well the trend 

of the economy. 

The structure of the Danish pension funds shows that the firms operating in this sector has 

already a structure which is supposed to neutralize the risk resulting from the activity of the 

firms and the specifics of the sector. 

Empirical results 

In order to examine whether the statement that the life and pension insurance companies will 

change their investment policy and start to buy more long-term fixed interest rates, I have 

researched official statistical data for the German and Danish pension and life insurers’ 

portfolio structures since 2005 when the first Quantitative Impact Studies have been 

introduced by the European Commission. 

From the graph.5 and graph.6 it becomes clear that the bonds’ amount is rather stable portion 

of the whole assets. They show that the fixed income assets are approximately one half of the 

all assets in Denmark and just a small share of all assets in Germany. 

This could be a clear sign that the local authorities and regulations have been adequate 

enough to prevent imprudent actions on behalf of the insurance undertakings or that the 

management of these companies use bonds to diversify the portfolio risk. Moreover, it could 

be sign that the market changes happened before the introduction the new European 

legislation and that the companies have already adjusted to the new realities. 

Basse and Friedrich at al(2008) have completed an empirical survey which showed that there 

is no significant change in the asset allocations due to the introduction of Solvency II. 

Through the Chow breakpoint test they indicated that there is not an intensively increased 

demand for long-term fixed interest bonds. Hence, it can be concluded that the new EU law 

has not influenced the European bond market and has not affected negatively the long-term 



interest rates, which could happen in case of higher demand. Therefore the flattering of the 

spread between the long-term and short-term bonds is not a result European directive.
29

 But 

still it is quite early to say, what the companies with low bond structure will undertake when 

Solvency II comes into force, so that they could improve their risk profile. 

 

                                     Graph.5 Assets’ structure of the Danish pension funds: 
30

 

Development in the existing pension savings schemes 

The pension saving and life insurance policies always had significant role in the world 

economy. Recently their importance has increased because of the elder population in USA, 

Japan and Europe. That is why many governments and the European Commission in 

particular pay great attention to the mechanisms of issuing and evaluation and risk mitigation 

techniques of these policies. 
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The mainly used type of pension saving contract is the so called participating or with-profits 

policies
31

.  By this type of contracts, the policyholders invest money against guaranteed rate 

of return, as an option there could be different bonus schemes as surrender options, renewal 

options, policy loan options etc., embedded to the policy. On the next step their payments are 

pooled and invested in mutual fund. After that the returns are being paid back to the 

policyholders. 

 

                                    Graph.6 Assets’ structure of the German pension funds
32

: 

The experience shows that this kind of pension saving policies had been quite successful, but 

due to these embedded options many undertakings are forced to reconsider their usage 

because of the distortions they caused. This happened because the insurance companies did 

not evaluate appropriately the effect and the consequences of these options. When the interest 

rates declined during the 1990’s many companies experienced difficulties to meet their 

obligations. As a result several huge insurers bankrupted. 
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Therefore the European Commission introduced new stricter rules of financial reporting 

standards on a first place, which put the insurance undertaking under the obligation to 

evaluate and report the embedded options according their fair values i.e. the market discount 

rates should be taken into consideration. This should lead to more realistic and reliable 

balance sheets and income statements. 

According to the scholars who research in this field, another significant disadvantage of the 

with-profits policies is the lack of transparency, because they do not define precisely the 

policyholders’ ownership of the assets, return smoothing mechanism and the right to receive 

a bonus
33

.  That’s why there is a shift from the with-profits policies to unit linked ones, where 

each policy holder has an individual account in which there are all of the assets, so the client 

has a clear view of the return generating mechanism. This kind of contracts became a widely 

spread in Denmark in the last five years. 

The world trend of interest rate declining and the lack of evaluation techniques and the 

insufficient transparence created a lot of troubles to the life and pension insurers. Many of 

them were unable to pay the guarantied returns to the policyholders. Thus, more companies 

and researches do more efforts to find a way to redesign the contracts and the system in order 

to avoid future difficulties. 

A good example of innovative approach to meet the Solvency II criteria and the new realities 

in the sector is the Danish insurance company Codan. The structure of the new pension 

saving policy should avoid some of the problems experienced with the traditional saving 

schemes. 

Improved pension scheme corresponding to the new legislation 

The contract is between the policyholder and the insurance company according to which the 

policyholder pay periodic installments for N periods and they are being invested in 

investment fund, which generates certain return. The substantial novelty occurs in the end of 
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the period when the insurer updates the balance in two different accounts – primary and 

secondary fig. 4. 

 

 

 

 

 Fig.4
34

 Primary and Secondary accounts 

The primary account is the personal account of the saver which in the end of the contract has 

value of D(n) and the secondary account is named smoothing account U(n). It is the fund 

manager’s and is being used for smoothing tool for the contract returns to the saver. The 

balances in the both accounts get updated only on the end of each period.  

At time T the pension saving contract expires and the pension saver receive payments from 

the primary account, which is not payable before the maturity date. At the same time the 

secondary account is being kept by the manager. In case of a deficit it will be used to cover 

the contractual payment to the pension saver. 

It should be pointed out that at the maturity date A(n) = D(n)+U(n), where A(n) is the market 

value of the investment on the same date, but D(n) and A(n) will differ from the market value 

of the primary and secondary accounts, because there are book values. 

The distribution of the two accounts happens through certain time periods. The primary 

account is being credited with a defined and discretely compounded reference policy interest 

rate 𝑟𝑛
𝑃35

. The interim balance of the secondary account is considered and a fixed amount α is 
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being transferred to the primary account. The α-parameter is known as a smoothing 

parameter. The transfer to the primary account can be negative if U(n) has a negative value. 

Or formulary presented it is:
36

 

𝐷𝑛 =  1 + 𝑟𝑛
𝑃  1 − 𝛼 𝐷𝑛−1 +  1 + 𝑢𝑛 𝛼𝐴𝑛−1 + 𝑃𝑛  

𝑈𝑛 =  1 + 𝑢𝑛  1 − 𝛼 𝐴𝑛−1 −  (1 + 𝑟𝑛
𝑃)(1 − 𝛼)𝐷𝑛−1 

This is very clear and well defined structure of the pension scheme, which shows quite clear 

the return rates of the accounts. 

Jorgensen and Guillen (2005) have evaluated that model of pension scheme. They have 

examined the influence of the investment fund’s return on the account balances. As an 

example for the estimation they have assumed 5-years contract, with α- parameter 20 %, and 

𝑟𝑛
𝑃  = 4.5%. They have shown three scenarios according the financial markets:  

Bull market 

The graph illustrates the returns are very high ca. 30 % and there are surpluses in the primary 

and secondary accounts. It means that the return in the primary account is high enough to 

meet the contracted payments, but it is lower than the market return due to the smoothing 

mechanism – fig.7. 

Bear marker 

By the bear market the investment loses approximately 50 % in the first 3 years and has a 

zero return in the next two years. The primary account loses around 20% due to the return 

smoothing mechanism which is negative all the time. It can be seen on graph. 8.  
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Graph.7
37

 Return of the portfolio in Bull market 

Volatile market 

On graph. 9 can be noticed that in a market with substantial volatility the primary account has 

constant growth, while the investment value and the secondary account fluctuate. This is a 

good example of how the return smoothing mechanism shields the primary account.  

Graph.8 Return of the portfolio in Bear market 

                                                             

37
  Guillèn M, Jørgensen P, Nielsen , 2005, Return smoothing mechanism on life and pensions insurance: Path-

dependent contingent claims, Insurance: Mathematics and Economics 38 (2006) 229-252 



 

Graph.9
38

 Return of the portfolio in volatile market 

Payoff 

It depends on the factors like the initial payment, the reference policy rate, the smoothing 

parameter and the investment fund return. Generally it can be estimated by the formula: 

𝐷𝑁  = (1 + 𝑟𝑝)𝑁(1 − 𝛼)𝑁𝐷0+α (1 + 𝑟𝑝)𝑁−𝑖  (1 − 𝛼)𝑁−𝑖𝐴𝑖
𝑁
𝑖=1  

The first part of the formula is actually the discounted bond element while the second is 

weighted average of the future values of the investment fund, therefore if α->0, the 

investment equals the discounted bond and there is substantial smoothing, but if α-> 1 so, the 

investment becomes dependent on the return of the investment fund.  

Valuation of the contract 

The initial valuation of the contract is important because it sets price on the contract’s 

elements which set patterns on its future development. But the following valuation is also 

very crucial because any changes in the value of the contract are due to changes of 
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economical elements such as interest rates. This is mutual interest for both sides – the 

insurance company and the policy holder. The first is willing to know its obligation to the 

policy holder and the second has a motive to be update how the value of his investment 

changes over the time. 

Valuation on initial time 

For easier calculation I assume that the risk free rate 𝑟𝑓  is constant over time and 𝑉𝑜  is the 

initial value. 

V(0: 𝐷𝑁) = 
1

(1+𝑟𝑓)𝑁  
 𝐸0

𝑄
(𝐷𝑁) 

And after some calculations it becomes 

V(0: 𝐷𝑁) = P([ 1 + 𝑟𝑃  1 − 𝛼 (1 + 𝑟𝑓)]𝑁+ α
[ 1+𝑟𝑃  1−𝛼 (1+𝑟𝑓)]𝑁−1

  1+𝑟𝑃   1−𝛼  1+𝑟𝑓  −1
) 

Where,  

P- initial payment 

Q - celebrated risk-neutral probability measure 

𝐸0
𝑄

- expectation with respect to this measure at the initial time 

From the last formula can be concluded that the policy’s prices is not determined by Q and 

that the contract is fair valued only if the risk free rates is equal to the reference policy 

interest rate. If 𝑟𝑃>𝑟𝑓  the policy holder lower α, which means that he will prefer more 

smoothing and in the other case if 𝑟𝑓 > 𝑟𝑃 , so the policy holder would prefer higher α or less 

smoothing. 

Therefore it can be concluded if α ->1 the policyholder holds also the investment fund and the 

value of his investment is rather dependent on the real return than on 𝑟𝑃 .On the other hand if 

α->0, so the value of the contract is defined by the present value of the initial payment. 



Following contract valuation 

It should be done in certain time periods in order that the insurance company has clear 

information what is the value of the obligation payment. It is done not only for firm’s seek 

but also for reporting to the supervisory authorities. 

For this valuation is used the following formula: 

V(0: 𝐷𝑁) = (1 − 𝛼)𝑁−𝑛(1 + 𝑟𝑓)ŉ−𝑛𝐷𝑛 +  (1 − (1 − 𝛼)𝑁−𝑛)𝐴ŉ 

Where,  

ŉ = n+
(𝑡−𝑡𝑛 )

∆𝑡
 

𝐴ŉ- asset value at time t 

It can be noticed that V(0: 𝐷𝑁) consists of two main elements. The first could be recognized 

as a risk free position and the second as investment portfolio position.
39

 It can be seen also 

that the value also depends on the duration remaining to the maturity. Hence, 𝐷𝑁  𝑎𝑛𝑑 𝐴𝑁  

strongly depend on the same coefficients. If the remaining time to maturity is long it can be 

observed that the primary account has substantial part of the value in comparison to the asset, 

but there is enough time for adding a value through the smoothing mechanism. 

In the other case if there is short time to maturity and all assets evaporate, the contract value 

still remains high because of the smoothing mechanism again. So with the time the weight of 

the investment portfolio exponentially decreases. That practically means that there is a 

transfer of the wealth for risky asset to less risky asset. 

In order to find more detailed and specified information about the presented product 

Jorgensen and Guillen have done several simulations under the assumption that he investment 

fund follows the geometric Brownian motion over the time: 

dA t  = μA t dt + σA t dW t ,      A 0  = P 
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where,  

μ – drift coefficient 

σ – diffusion coefficient 

W(t) – standard Brownian motion 

As a result of their study they have proven the contract’s most important qualities i.e. the 

volatility decreases over the time and that the weights of the risky part decreases and the risk 

free part increases with approaching the maturity. Via the Monte Carlo method they have 

observed different investment strategies with different smoothing parameter and have 

demonstrated that higher smoothing parameter shifts funds from the risky investment to the 

risk free one much later than the cases where α is low fig. 10. 

It clear can be noticed that under equal conditions the quantity of return smoothing 

mechanism had a great influence on the growth of primary account balance. Because when 

the secondary account has e great surplus it leads to higher returns and more variability. But if 

the is negative surplus in the secondary account and especially just before the maturity, there 

is higher density and uncertainty about the final payoff. 

This new type of pension saving scheme should resolve the problems with the companies’ 

insolvency due to the badly defined and estimated embedded options. 

 

α-high 



 

α - low 

                                     Graph.10
40

 Values of the account according the α parameter 

By this model the accounts are much more individualized and there is full transparency about 

the return and the performance of the portfolio. However, this type also enables the 

management of the pension funds to observe and evaluate the market changes and how they 

could affect the value of the liabilities. 

Another really important specification of this type of contracts is that over the time the 

holders’ saving will become less and less dependent on the risky investment i.e. in the early 

years of the contract its value is contingent on the return of the secondary account, while in 

the end the primary account has greater share in the value of the contract. 

As a whole it corresponds to the Solvency II requirements, because this structure of the 

contracts enables the holders’ protection, enables the management to determine the changes 

in the value of the portfolio and liabilities and is able to handle some of the most market 

related risk on which the pension funds are exposed. 
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Conclusion 

The implementation of the new Solvency II Directive is still in process and until 2012 are 

going to be done several test on the general preparedness of the (re)insurance companies to 

meet the new requirements. 

So far there were some changes in the technical specification in order to ensure that the 

optimal formulation of the requirements is achieved. Through the Quantitative Impact Studies 

CEIOPS is investigating the influence of the new rules on different levels and the overall 

preparedness of the companies as well. Due to the QIS have been improved several details 

concerning the calibration for example. That is why it is possible that some of the rules will 

be changes or developed further and cannot be foreseen how they will influence the overall 

implementation. 

However, Solvency II is totally new regulation which for sure will change “the rules of the 

game” for the insurance companies, but also for the supervision authorities, which now will 

have greater role in regulating the prudent activity. 

The structure of the Directive with its three pillars practically introduces brand new 

requirements, which are supposed to strengthen the control over the insurance undertakings, 

to implement new market-based risk management techniques and to put aside special capital 

based on the results of these approaches in order to ensure that the companies within this 

sector will be solvent and competitive. Moreover, the option to be implemented internal 

model for responding to several constrains does Solvency more flexible and adaptive to the 

changes in the real economy. 

The broader rights given to supervisory authorities will also decrease the risk of occurring 

difficulties or bankruptcies among the companies. 

My research has shown that the Danish pension funds are quite well regulated and more or 

less are prepared to meet the new requirements. The presence of market oriented approaches 

for estimating the risk in the Danish legislation give some advantages to the local firms. 

Moreover the development of new products which already have taken into consideration all 



the techniques which tackle the possible insolvency issues is clear evidence that the aim of 

Solvency II is not to change the structure of the sector, but to enforce the firms to accept the 

new market conditions adequately. 

All these observations suggest that the companies that have accepted more sophisticated tools 

for risk measurement and reporting will not go through radical changes and therefore there 

are no expected great movements on the bond markets. But still the trend of declining of the 

interest rates will proceed in future and it seems that Solvency II do not have an impact on 

until now. 

As a consequence, the companies will developed new more transparent pension saving 

schemes whose payoff will be more related to the market conditions instead to some certain 

minimum interest. 
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App.8 Spread of the British Bonds. 
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