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Abstract 

Insurance companies offer business and individuals the possibility to reduce the 
financial impact of a risk occurring by transferring it away from themselves onto 
someone. For taking on risk on behalf of someone else the insurance company requires 
a premium from the policyholder which is pooled and invested in order to meet future 
obligations towards the policyholder. However, the importance of the European 
insurance industry goes beyond economic protection of the policyholder as the industry 
with its EUR8.4 trillion or 58 percent of EU GDP in assets is the largest institutional 
investor in Europe. As the financial system has undergone dramatic transformation over 
time, so have the role and function of intermediaries changed. While traditional tasks 
like reducing transaction costs and asymmetric information became less relevant, 
facilitating of risk transfer and dealing with the increasing breadth and depth of 
financial markets are gaining more and more importance. While insurers have been able 
to hold illiquid asset to a larger extent arguments from the industry are made that the 
planned introduction of Solvency II will limit insurers and overlook their investment 
abilities, which is something that can affect the region’s economic development.  
 
The above mention aspect combined with the limited research that has been conducted 
on insurers’ asset allocation and the performance of it resulted in the following research 
question: 
 
Does asset allocation impact insurance company's performance?  
 
The question focuses on insurers within the European Union (EU) which is enlarged by 
the European Economic Area (EEA) and Switzerland, where performance is measured 
as the return on investment (ROI). To answer the research question in the best possible 
way, relevant theories such as Modern Portfolio Theory or Efficient Market Hypothesis 
are presented and discussed as well as previous research on asset allocation. Earlier 
studies about asset allocation policy and its power to explain the investment return came 
to different conclusions which can be due to variation in the interpretation of the 
findings or difficulties by distinguishing between asset allocation policy and active asset 
allocation.  
 
Census is used to investigate in the topic as the population of listed insurance 
companies within the selected region was rather small which finally came down to 42 
firms due to the timeframe of 11 years. Data regarding insurer’s asset class weights in 
debt securities, equity, real estate, derivatives, cash and equivalent, loans and 
receivables and the category of others were collected. The return on investment was also 
collected for each year of the time period and for each insurance company. Benchmarks 
were constructed in order to replicate what the return of a passive investment of the 
same proportion would have yielded. The result was inconclusive as it was not possible 
to determine if asset allocation policy or active management have the greatest impact on 
the return on investment. This is contradicting previous research of asset allocation and 
performance as researchers have found that asset allocation policy explains most or all 
of the return.   
 
 
Keywords: Asset allocation, Insurance, Asset allocation policy, Active asset 
allocation, Asset classes, Solvency, EEA 
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1 Introduction 

The first chapter provides relevant material of the chosen topic of asset allocation and 
regulations among insurers. The background explains the past and present situation of 
the insurance industry in Europe. The problem discussion develops the concept of asset 
allocation and performance and its implications based on previous research and 
current market conditions, which extends into a research question and presents the 
purpose and contributions of the paper.   

1.1 Background 

A possible consequence of the recent tragic plane crash in Southern France could be that 
Allianz, the insurer of the airline Germanwings, can be held liable for the 
compensations which the airline will face and which most likely will amount to several 
millions (Janisch and Fromme, 2015). Hence, events like this one or 9/11 emphasize 
how important it is for insurance companies to ensure the balance of their balance sheet. 
This means also to draw attention on the way insurers secure their assets, which is 
highly depended on the asset allocation policy of the insurance company and thus points 
out not only the significance but also the topicality of this study. 
 
Insurances offer business and individuals the possibility to reduce the financial impact 
of a risk occurring by transferring it away from themselves onto someone else (Lloyds, 
2015; Bodie et al., 2011, p. 998). The exchanged risk can stem from several different 
reasons, but are usually classified into three different categories; either life, health and 
non-life (IE and Oliver Wyman, 2013, p. 10; Hull, 2012, p. 41) or life, non-life and re-
insurance (EC, 1996). The risk transfer is documented by an insurance contract, which 
is also called policy. For taking on risk on behalf of someone else, the insurance 
company requires a fee, called a premium, from the policyholder. The insurance 
company collects and pools the premiums paid and invests them in order to be able to 
meet future obligations (Hull, 2012, p. 47; Lloyds, 2015; Myers and Read, 2001, p. 
545).  
 
 
The importance of the European insurance industry goes beyond economic protection of 
the policyholder (Linder and Ronkainen, 2004, p. 4) as the industry with its EUR8.4 
trillion or 58 percent of EU GDP in assets is the largest institutional investor in Europe 
(IE, 2014, p. 32). The transformation of savings into investments in real assets has 
always been a central role of insurance companies as financial intermediaries. But as the 
financial system has undergone dramatic transformation over time, so has the role and 
function of intermediaries changed. Allen and Santomer (1998, p. 1463-1464) argued 
that traditional tasks like reducing transaction costs and asymmetric information became 
less relevant, facilitating of risk transfer and dealing with the increasing breadth and 
depth of financial markets are gaining more and more importance. However, with recent 
financial crisis in mind the argument concerning reduction of asymmetric information 
can be questioned. When insurance companies realised that their actuarial function was 
only a minor part of their asset management capabilities, they innovated and broadened 
their products and services (Allen and Santomer, 1998, p. 1463-1464).  
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Because of the insurers’ wide range of products such as life insurance or property 
insurance, the time between received premiums and repayment of the policyholders’ 
claims can be long lasting (IE and Oliver Wayman, 2013, p. 14-15; Linder and 
Ronkainen, 2004, p. 5). The time aspect provides the opportunity and the incentive to 
make long-term investments and also the ability to invest in more illiquid asset classes 
such as real estate (IE and Oliver Wyman, 2013, p. 14). The size and the ability to 
invest in the above mentioned asset classes have strengthened the view of the insurance 
industry’s importance to economic development (Ward and Zurbruegg, 2000; 
Outreville, 1996, p. 264) and translated into faster economic growth within the 
European Union (Chang et al., 2014, p. 1187). 
 
Since the beginning of the twenty-first century, the conditions for the insurance industry 
have changed with hitherto unknown intensity and speed (Basse et al., 2007, p. 617-
619). Historically critical situation arose especially when external factors affected the 
investments of insurance companies and structural changes in the financial markets 
occurred (Basse et al., 2007, p. 617-619). Examples for such negative impacts are 
financial crises like the dot.com crisis in 2001 or the subprime crisis in 2007. As 
reaction to the negative effects of the dot.com crisis on the stock market and on the 
interest rate, insurance companies reduced their exposure of risky investments 
significantly and thus did not participate from the rise in share later on. While the stock 
market recovered, the increasing interest rates were slowed down by the subprime crisis 
limiting return prospects of fixed interest securities. These developments challenge the 
insurance business and require them to change (Basse et al., 2007, p. 617-619).  
 
With recent financial crisis, new restrictions and regulations have been introduced in 
order to prevent institutions from taking on too much risk (Wen et al., 2013, p. 2) since 
the insolvency of a large financial institution could not only jeopardize the company 
itself but could also have a great negative impact on the financial environment as a 
whole (Hull, 2012, p. 58). And with the troublesome situation that arose at the 
American insurer AIG (Bodie et al., 2011, p. 49) regulators have been triggered to act, 
as the failure of a large financial institution can create ripple effects referred to as 
systemic risk and result in a collapse of the financial system (Hull, 2012, p. 258). 
Governments have been faced with difficult questions too as the decision to support 
bailouts has created controversy (Acharya et al., 2014, p. 2689). The risk by sending a 
wrongful message to the market by bailing out a financial institution has created the 
expressions ‘too big to fail’ and directed awareness to issues concerning ‘moral hazard’ 
(Mishkin et al., 2013, p. 345) and has led to distrust in government actions and the 
financial industry. The too big to fail syndrome has been referred to as possibility of 
taking on too much risk as it is known that the institution will be rescued if it finds itself 
in financial difficulties (Hull, 2012, p. 299). In order to prevent institutions from bearing 
too much risk and to find themselves in demand of government assistance, different 
standards such as Basel and Solvency acts have been applied (Hull, 2012, p. 28).  
 
The introduction of Solvency II for European insurers has both been supported and 
received criticism by insurers and the European insurance organization, Insurance 
Europe, as they perceive regulations to overlook the insurance industry’s ability to hold 
certain type of assets (IE and Oliver Wyman, 2013, p. 11). There are three main aspects, 
or pillars, with Solvency II: The first is to create a unified and developed single market 
for European insurers and establish a single license (EC, 2014, p. 2-3).  
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The second is to harmonize the risk based capital requirements and the third is to unify 
governance and risk management (EC, 2014, p. 2). When the first Solvency act, 
Solvency I, was established in the 1970s (Hull, 2012, p. 59; Linder and Ronkainen, 
2004, p. 5) individual member states have implemented their own requirements as the 
EU standards were recognized as insufficient by some and too demanding by others 
(Hull, 2012, p. 59).  
 
The differences in regulations have in addition been described as an issue in terms of 
unequal competition of the European market as some insurers have been faced with 
harder capital requirements than others. For instance, the UK has been known for their 
deregulated market and at the same time Germany has been known for a more regulated 
insurance industry (Hull, 2012, p. 59). This is the second aspect of Solvency II 
mentioned earlier and it includes asset-based risks, which means that insurers need to 
locate their assets in a matter that certifies that they can meet future claims. The left side 
of the balance sheet is where some insurers have experienced most risk as they have 
failed to gain sufficient return on their assets in order to meet claims (Sherris, 2006, p. 
74; Cummins, 2000, p. 8). One aspect that has been pointed out as a reason to the lower 
returns is their unwillingness to correct investments according to changing market 
conditions such as interest rates (Gorsen and Jorgensen, 2000, p. 38). As the ability of 
holding assets to maturity is something the industry views as a key feature for their 
business model (IE and Oliver Wyman, 2013, p. 11), the aspect of interest rates has 
become even more prevalent as present value of future liabilities increase as interest 
rates decrease (Berends et al., 2013, p. 47; Albizzati and Geman, 1994).  
 
In order to understand the complexity of asset allocation of the industry, it is important 
to note that insurers most commonly invest in debt securities, which can include both 
government and corporate bonds (Berends et al., 2013, p. 47). Fixed income securities 
can be regarded as safer investments especially those with high credit ratings, such as 
government bonds (Bodie et al., 2011). However with longer time to maturity, bonds 
are regarded to have higher uncertainty because of interest rates, and the possibility of 
default, bonds will add more risk for holder to bear (Bodie et al., 2011, p. 516). Changes 
in the financial market can also change the conditions and bonds of high quality can be 
downgraded. But as the term structure could be matched to liabilities, matching long-
term debt with securities with similar term structure, it could be favourable for the 
insurer to seek these types of investments (Berends et al., 2013, p. 47-48). The term 
structure on debt securities can also be used to hedge against interest rate risk as the 
bond yields increase when interest rates decrease, conversely an insurer’s portfolio 
consisting mostly of bonds will decrease in value when interest rates increase (Albizzati 
and Geman, 1994, p. 618).  
 
The combining challenges of matching liabilities with assets and staying within the 
regulatory framework will have little impact if it is not measured to performance. In 
research, subjective performance has often been preferred over objective performance 
(Greenley and Foxall, 1997). Subjective performance measurement could be argued to 
be more suitable when conducting qualitative research and/or when financial data 
cannot be collected. In this study it is believed that overlooking the objective 
performance measure would be ignorant as all financial data can be retrieved from 
financial annual reports in the form of return on investment. The objective measure is 
that a number does not have to be interpreted as good or bad.       
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1.2 Problem discussion 

In order to increase wealth and meet obligations, insurers need to create a portfolio that 
will fulfil their needs. The creation of an optimal portfolio includes asset allocation, 
which is the selection among different main asset classes (Sharpe, 1992, p. 7) such as 
bonds and stocks. The essential part of asset allocation is to optimise the trade-off 
between risk and return of the portfolio (Bodie et al., 2011, p. 189). Insurance 
companies do not only invest the received premiums to meet future obligations but also 
to make a profit. Accordingly, insurers are hoping that the total premiums plus the 
amount of money made through investments exceed the total claims which have to be 
paid (Lloyds, 2015). Asset allocation as well as performance of different sectors have 
received attention from scholars (i.e. Ibbotson, 2010; Ibbotson and Kaplan, 2000; 
Sharpe, 1992; Brinson et al., 1991; Brinson et al., 1986b). Nevertheless, the result has 
not been the only difference among researchers. Early studies by Brinson et al. (1986b) 
divided asset allocation into two different elements; asset allocation policy and active 
asset allocation (Brinson et al., 1986b; Brinson et al., 1991). Other researchers such as 
Blake et al. (1999) have used the terminology of strategic and tactical asset allocation. 
What is important to notice when examining past research is if tactical asset allocation 
has included both market timing and security selection. This was the case of Brinson et 
al. (1986b) study, but is something that has been disregarded by some, making 
comparisons less accurate. In order to be coherent through this paper the terminology 
used by Ibbotson and Kaplan (2000) and Brinson et al., (1986b) of asset allocation 
policy and active asset allocation will be used instead of strategic asset allocation and 
tactical asset allocation of Blake et al. (1999), where active asset allocation includes 
market timing and security selection within asset classes. If asset allocation policy and 
active asset allocation are grouped asset allocation will be used. 
    
Asset allocation policy is the formation of asset class weights (Brinson et al., 1991, p. 
15), and returns from asset allocation policy are regarded as the passive return on 
investment (Ibbotson, 2010, p. 19). The procedure of managing the portfolios weights in 
relation to the normal distribution among classes is defined as active asset allocation 
(Brinson et al., 1991, p. 15-16). Active asset allocation includes market timing and 
security selection and is more related to skills and knowledge of investment managers 
(Andonov et al., 2012, p. 2). As the three elements, asset allocation policy, market 
timing and security selection, have been pointed out as the main factors of performance 
in portfolio management (Beath, 2014, p. 2), it could be questioned why asset allocation 
policy have often been overlooked by researchers in favour of active asset allocation 
(Andonov et al., 2012, p. 2). When investigating in asset allocation the most appropriate 
measure of performance is seen to be return on investments. 
 
Research in the field has come to different conclusions concerning asset allocation 
policy and how much it explains of the return. Ibbotson and Kaplan (2000, p. 26) 
explain this inconsistency as a result of different interpretations of early studies from 
Brinson et al. (1986b). A second reason that has been presented is the difficult process 
of distinguishing between policy and active asset allocation (Blake et al., 1999, p. 430). 
This issue could be more prevalent when a sample is studied for a shorter period of time 
because what could be regarded as active management could simply be a transition in 
the overall asset allocation policy. This matter can be very hard to detect when only data 
is studied, as the ability to make a difference between active and passive asset 
management requires knowledge of the strategy (Blake et al., 1999, p. 430). 
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Another issue that have been raised when comparing performance between asset 
managers is the size of the total asset hold (Chen et al., 2004). As large funds have been 
found to benefit from economies of scale in terms of trading, performance measures 
could be affected by size and expenses and thereby show lower or higher return on 
investment when including investment expenses (Chen et al., 2004, p. 60). The amount 
of distinguished asset classes is something that Blake et al. (1999, p. 430) points out as a 
possible cause to different investment returns, others could also include number of 
investigated funds and different regional regulatory frameworks (Blake et al., 1999, p. 
434). 

1.3 Research gap 

Previous asset allocation studies have almost exclusively investigated mutual funds and 
pension funds (i.e Otten and Bams, 2002; Ibbotson and Kaplan, 2000; Sharpe 1992; 
Brinson et al., 1991; Brinson et al., 1986b) and this leaves a research gap within the 
field in particular on the insurance industry as the largest institutional investor in Europe 
(IE, 2014, p. 32). Hence, it seems to be interesting to investigate if the asset allocation 
impact insurers’ performance and to compare it with other important institutional 
investors. Important characteristic of previous research is that the performance or return 
of investment as research on mutual and pension fund performance have used different 
market indices to compare fund performance (i.e Drobetz and Kohler, 2002; Ibbotson 
and Kaplan, 2000; Brinson et al., 1986b). Applying a similar method for insurers can be 
equally useful, as the study does not focus to a great extent on the liability side of the 
balance sheet. Meaning that even if a policyholder can receive more than it has paid the 
insurance companies’ investments and the returns from them will be in centre of 
attention through this study. Accordingly the study addresses scholars and practitioner 
especially insurers.  
 
As one of the most important institutional investors in Europe (IE, 2014, p. 32), changes 
of insurers’ asset allocation might affect the European economy. Therefore, it seems 
interesting to investigate in the effects of Solvency II for the potential impact of the 
regulation on the asset allocation of insurance. This seems to be even more important 
since the relationship of new requirements and investment choices appear to be not 
sufficiently researched so far as merely industry reports investigated in the relationship 
of asset allocation and the regulatory framework. To the best of the authors’ knowledge, 
studies without a connection to the industry have not been carried out about the impact 
Solvency II restrictions could have on the return on investment. The gap is important to 
investigate due to the role of the insurance industry and in particular to assess the 
validity of industry expectations of potential negative effects of Solvency II. Therefore, 
the study targts in particular practitioner like insurance companies and regualators. 

1.4 Research question 

To fill the first identified research gap, the following research question, this thesis aims 
to answer, the following research question:  
Does asset allocation impact insurance companies’ performance?  
 
The question focuses on insurers within the European Union (EU) which is enlarged by 
the European Economic Area (EEA) and Switzerland, and performance is measured as 
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the return on investment (ROI). The research question is extended to investigate the 
aspects of the regulatory framework of Solvency II which will be introduced in 2016. 
The decision for the enlargement is made as claims from the insurance industry have 
been made that regulations will hinder or affect their holdings in certain asset. The study 
hence also investigates in Solvency II and possible implication of it on insurers’ asset 
allocation due to the introduction of it.   
 

1.5 Purpose 

The purpose of this study is to investigate the investment performance of insurance 
companies in Europe, Europe being defined here as the European Union (EU) which is 
enlarged by the European Economic Area (EEA) and Switzerland. The purpose is to 
explore the impact of asset allocation, having in mind that the performance is 
supposedly located to either asset allocation policy, which regards the strategy and 
selection of asset classes, or active asset allocation. Active asset allocation has been 
described as the performance of the investment manager(s) as it includes security 
selection and market timing. The performance or return on investment will be compared 
among insurers in order to investigate the variation among them, i.e. high and low 
performance. The variability of the return through time will also be examined as it could 
explain patterns of high (low) return on investment. As the purpose is also to compare 
insurers asset allocation and performance to the original studies by Brinson et al. 
(1986b) and the following by Brinson et al. (1991), Ibbotson and Kaplan (2000) and 
Drobetz and Kohler (2002), who have all conducted studies with similar methods but on 
mutual funds and pension funds, this study adopts the method used in those studies. In 
the light of the upcoming regulatory framework of Solvency II, the study will moreover 
investigate if the planned introduction of Solvency II has had any impact on insurer’s 
asset allocation since the scheduled introduction of the regulatory framework in January 
2016 has been argued to change the investment landscape for insurers. 

For the authors’ point of view, the reason for choosing the topic is the interest in 
investments and in particular in portfolio management. The desire to gain more 
knowledge of the insurance industry and their investments approach as well as the limits 
and regulations they face due to the introduction of Solvency II contributed to the 
interest in the subject.  

1.6 Theoretical and practical contributions 

In contrast to the well-researched field of pension funds and mutual funds investment 
performance (i.e Otten and Bams, 2002; Ibbotson and Kaplan, 2000; Sharpe 1992; 
Brinson et al., 1991; Brinson et al., 1986b), little research exists on insurers and their 
investment performance. This study will contribute to academics with additional 
research of the field of asset allocation and return levels attributable to asset allocation 
policy and active asset allocation by conducting analysis of another sector. By doing so 
and adopting the approach used by previous studies such as Brinson et al. (1986b) and 
following, the study enables researcher not only to assess the investment performance of 
insurance companies but also to compare them with other sectors like mutual funds or 
pension funds. 
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Further, the study will investigate in an important industry for the region and examine a 
how a large industry will be affected by an introduction of a new regulatory framework. 
The size of the industry, as mentioned earlier could, affect the overall economic 
landscape for the area and the people in it. This is due to the significant proportion of 
investment portfolios insurance companies hold and if regulations like Solvency II put 
limits on them, assets might be allocated into different asset classes. The insurance 
industry expects e.g. a decrease of investment of real estate (IE and Oliver Wyman, 
2013). As the study investigates also in the impact of the introduction of Solvency II, it 
contributes further to practitioner in particular insurance companies and regulators as it 
aims to shed light on the discussed topic. 

1.7 Delimitations 

In contrast to limitations which cannot be controlled, delimitations are self-imposed 
restrictions of the research (Nenty, 2009, p. 24). Hence, it is not only important to 
address but also to clearly distinguish between them (Price and Murnan, 2004). To do 
so, attention is drawn on delimitations of the study below, while the study’s limitations 
are addressed in the end of the paper. 
 
To be able to answer the research question, the scope of the study is bound to Europe 
which is, as mentioned earlier, enlarged by the European Economic Area (EEA) and 
Switzerland. The basis for the extension built the common reporting framework and 
valuation methodology, in particular IFRS, in combination with a unified legal 
environment, namely Solvency II and its equivalents, which apply to all the countries of 
the EU and EEA as well as Switzerland (EIOPA, 2015; BoE, 2015). The choice is 
motivated by the homogeneity of financial reporting and regulation as it allows 
comparing insurance companies across borders. Moreover, the introduction of Solvency 
II offers the possibility to investigate in the effect of it.  
 
Furthermore, the timeframe is delimited to 2004-2014. While the latter is a natural 
threshold as the study is carried out in the beginning of 2015, the choice of a time span 
of 11 years is based on three reasons. It reduces the effect of technical and regulatory 
changes (Carson et al., 2008, p. 878), and at the same time still offers the possibility to 
investigate in the impact of changing financial environment on asset allocation as it 
covers the years of the financial crisis. The period is moreover chosen with regard to 
previous studies which will be presented in the theoretical framework. While former 
studies on funds have often used style analysis, this study used the actual weights 
derived from financial annual reports. The large differences in reporting and the diffuse 
reporting of investment in certain asset classes, often placed in different parts of notes to 
the balance sheet, delimitated the study in terms of years studied as the data collection is 
rather time consuming and requires sufficient financial knowledge. 
 
Despite the above mentioned restrictions, the population was further narrow to insurers 
that are listed and have been active during the time period investigated in, as by doing 
so the access and the comparability of the data can be assured. The study is moreover 
delimitated in the sense that it only aims to answer a particular research gaps and thus 
focus on them. This means that other interesting aspects might be touched during the 
study like exact composition of the asset classes but the study is not going to investigate 
in them as it is not its objective. However, suggestions for further research are made in 
the end of this study. 
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1.8 Outline of the study 

This study proceeds as follows: 
 
Chapter 1 – Introduction 
The first chapter provides relevant material of the chosen topic of asset allocation and 
regulations among insurers whereof past and present situation build the background. 
The problem discussion leads to the research question and the purpose of the study. 
  
Chapter 2 – Methodology 
The methodology chapter presents different philosophical methods and determines their 
possibility to create the most suitable way of answering the research question. 
Moreover, it offers a critical assessment of sources as well as of the ethical issues of 
research and business. 
 
Chapter 3 – Theoretical framework 
The theoretical framework not only outlines relevant theories but also explains asset 
allocation and its implication such as interest rates or regulations. Afterwards the study 
introduces and investigates deeper in models used in prior research such as Sharpe’s 
asset class factor model or the decomposition formula. 
 
Chapter 4 – Practical method 
The chapter exhibits the procedures and characteristics of the data collection, and 
explains the models and approaches used to test the constructed hypothesis. The 
statistical aspects related to methods are examined lastly. 
 
 
Chapter 5 – Empirical results 
The fifth chapter starts with a detailed description of the analysed data, before it 
displays the results from the empirical tests in particular the regression analysis. 
 
Chapter 6 – Results analysis and discussion 
This chapter discusses the findings presented in the fifth chapter and analysis the 
association tests, which determine if hypotheses can be confirmed or rejected. The 
results will be related to the theoretical framework of this study. 
 
Chapter 7 – Conclusion 
The final chapter draws conclusion from the empirical result and points out the study’s 
contributions and implantations. Moreover, it states the limitation of the investigation 
and starting points for further research. 
 
Appendix 
This part provides complementary information.  
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2 Methodology  

The methodology chapter presents the process of finding and developing the most 
suitable way of answering the research question. The section will go through different 
philosophical methods used in business research. The strategic aspects of the research 
combined with the design and research techniques and procedures will also be 
presented and discussed in this chapter. 

2.1 Subject selection and Preconceptions  

The selection of asset and performance is a subject that not only the authors have placed 
great interest into, asset allocation and performance have seen a lot of attention from 
scholars through the years and it is one of the most researched subjects within the field 
of business administration. Since one of the underlying aspects of the subject and 
closely related ones have been on investigating mutual and pension fund performance, 
the decision of choosing European insurers has been related to implementation of new 
regulatory framework. Combined with the fact that insurers are regarded as a major 
contributor for the European economic region through their investments, the study 
includes some of the macro economic factors that are of interest for the society as a 
whole. The combination of the above mentioned reasons made the topic interesting to 
investigate deeper. It is also easy to understand both the importance and the interest the 
subject has seen, as every investor’s goal is to receive a fair return on the investment 
made. The study will contribute with analysis regarding performance measures and the 
assumed relationship to asset allocation as well as include regulatory aspects that can 
affect asset allocation strategies. Another consideration, that the current economic 
environment with low interest rates provides, is that present values of future liabilities 
become higher for European insurers. This will not be investigated deeper in this study 
but adds to the importance and confirms how up to date the study is.   
 
When researching a subject, the risk of having preconceptions or becoming too 
influenced by certain sources can become an issue. As the authors chose the subject 
based on interest and knowledge within the field of finance, it is of great importance to 
display all stages of the research in order to achieve credibility and reliability (Saunders 
et al., 2012). The study will be conducted in a value-free manner and does not seek to 
find a specific result based on preconceptions. The authors do not have any interest 
regarding the result and have not been appointed or affected by anyone to conduct 
research of the chosen topic. Instead the subject have been chosen based on current 
market conditions with new regulatory framework, low inflation and interest rate 
environment in the EEA and the large impact the insurance industry have on the region 
through their investments. The result of the study will neither be disappointing or 
appreciated since the statements regarding hypothesis are all based on previous research 
and acknowledge theory within the field of finance. Analysis of the data will be fully 
displayed and all information will be provided in order to facilitate comparisons to the 
actual result. The data has been collected from public insurance companies’ annual 
financial report and is available to the public, anyone with financial knowledge can find 
and compare actual numbers presented in the paper and those in the company report and 
all companies included in the study will also be presented. The study’s philosophical 
approach will present the reader with clear and understandable reasoning in order to 
provide transparency on how information has been collected and how it has been used. 
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2.2 Philosophical approach 

The objective of the philosophical approach is to state and declare how the research will 
be conducted with regards to interpretations and the view of the world (Saunders et al., 
2012, p. 129). Because knowledge of the world and the understanding of it is the 
foundation of research (Ryan et al., 2002, p. 7), scholars’ interpretation of it sets the 
outline of the research itself. This is why it is important to explain and shed light on the 
researchers’ different views as it contributes to the process of creating knowledge 
(Saunders et al., 2012, p. 128). Different choices have been argued to be more suitable 
for business research but it has also been stated that the philosophical approach can be 
regarded as a continuum and that the main contributor, when determining the 
philosophical approach, is the research question. This is in line with what pragmatism 
debate for and that the research question will eventually be a vital factor to the adoption 
of epistemology, ontology and axiology (Saunders et a., 2009, p. 109). 

 Research in Finance 2.2.1
The trait that constitutes financial research often leans towards objective research 
because of the ability to critically review and evaluate the methods used and the result 
that the analysis has shown (Ryan et al., 2002, p. 8). To a large extent financial research 
also fulfils the empiricist feature of observations and theory and building of the 
connection between the two (Ryan et al., 2002, p. 27). The different approach of the 
subject, as natural science of social science, can depend on the nature of the foundation 
of the research. A positivist stance in finance and economics is a framework which will 
use models to a greater extent than theory (Ryan et al. 2002, p. 27). However, the 
external environment might not be suitable for research with a natural science based 
view, which also has been voiced by critics (Ardalan, 2005; McGoun, 1992). This study 
will not deviate from the dominant discipline in financial research as critical evaluation 
and generalizability of procedures and results will fit the description of objective 
research. 
  
As just explained above the philosophical aspects are so closely related and the 
following headings will simply be a description of them until heading 2.2.5 where the 
philosophical stance of this study will be described. This choice is made for the values 
and beliefs of the authors can be included and compared in a more accurate way that 
aims to provide understanding and transparency to the study. 

 Ontology  2.2.2
The nature of reality is what defines ontology (Saunders et al., 2012, p. 130) and what 
assumptions researchers have about the world and how it works (Saunders et al., 2009, 
p. 110). Within ontology there are two main aspects with opposing views on how social 
actors exist in reality and how they can be studied. Objectivism takes “the position that 
social entities exist in reality external to social actors” (Saunders et al., 2009, p. 110). 
Bryman and Bell (2007, p. 22) regard objectivism as a set framework of rules that 
cannot be influenced. This is opposing to the view of subjectivism where the social 
phenomena are in motion, meaning that opinions stem from activities of social actors. In 
subjectivism researchers need to understand the circumstances in order to be able to 
define what is perceived as reality (Saunders et al., 2009, p. 111). It is also possible to 
distinguish the ontological philosophy as a continuum between objective and subjective 
research (Burell and Morgan, 1985, p. 3).  
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In clear context this means that a dominant stance can be adopted but the research can 
still have traits of both subjective and objective character. This is also highlighted by 
Kivinen and Piiroinen (2006, p. 312) who regard the ontological view as a development 
based on the circumstances and the context it is reviewed within.   
 
Constructionism or social constructionism as often referred to (Saunders et al., 2009, p. 
111) “holds that knowing is a process of actively interpreting and constructing 
individual knowledge representations” (Jonassen, 1991, p. 5). In social constructionism 
it is the researchers’ task to develop an understanding of the social actors’ subjective 
reality in a way that makes it possible to clearly define their perception of reality 
(Saunders et a., 2009, p. 111). This is due to the fact that the external world is different 
between individuals as it is created through interpretations and experiences (Jonassen, 
1991, p. 10). 

 Epistemology  2.2.3
Epistemology is concerned about knowledge; how knowledge is produced and what 
establishes it as adequate in a field of study (Wolenski, 2004, p. 4). The process of 
knowledge creation has different approaches under epistemology. Where a rationalist 
would argue that knowledge of a subject matter can be developed without observations, 
being a product of rational reasoning and usage of existing knowledge (Ryan et al., 
2002, p. 12), an empiricist would argue for a more gradual process involving 
observations of the studied subject where evidence is emphasized (Ryan et al., 2002, p. 
12). This is in line with positivism, which regards the establishment of confirming or 
rejecting law like simplifications of a studied subject as the main purpose (Saunders et 
al., 2009, p. 119).  
 
In social science, positivism is usually linked to deductive research since it generates 
more value-free causal explanations, and it is argued to be more objective since the 
researchers’ own values can be limited (David and Sutton, 2011, p. 34). This aspect 
could become prevalent when using data as the investigator can be external of the 
process, which could be questioned when measuring attitudes or values based on i.e. 
interviews (Saunders et al., 2009, p. 114). The most common philosophical approach in 
today’s financial research has appeared to be positivism (Frankfurter and McGoun, 
1992, p. 160). Positivist research is conducted with the ambition to describe reality and 
the results are a presentation of reality (Robson, 2002, p. 27). The research is conducted 
in order to build evidence through data and observations and the construction of 
hypothesis that can be rejected or accepted (Saunders et al., 2009, p. 113) 
 
Another position that is closely related to the scientific approach is realism, in which 
reality does not simply exist because of the mind but the object is independent of it 
(Saunders et al., 2009, p. 116). However, being completely value-free and conducting 
research in a neutral manner has been described as unrealistic as the decision to study a 
subject already has been made. The philosophical branch of axiology examines the 
aspects of the researchers’ values, as the procedure will demonstrate the values since 
these are a fundamental factor of human actions (Heron, 1996 cited in Saunders, 2009, 
p. 116). Further reasoning around axiology and values will be presented under 2.2.4.  
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Interpretivism proclaims the matter of humans as social actors and those human beings 
as natural entities cannot be classified or measured by the laws of science (Saunders, 
2009, p. 116). Interpretivism stems from two philosophical backgrounds where 
symbolic interactionism means that interpretations are formed by who we interact with 
and our “continual process of interpreting the social world around us” (Saunders et al., 
2009, p. 116). The other part is called phenomenology and concerns the way humans 
makes sense of the world around them. The core challenge of interpretivism is that the 
researchers have to understand the studied subject’s world and make interpretations 
from that perspective (Saunders et al., 2009, p. 116). 

 Research paradigms   2.2.4
The figure 1 below, adopted from Saunders et al. (2009, p. 120), constitutes the four 
paradigms of social theory which have been argued by Burell and Morgan (1982 cited 
in Saunders et al., 2009, p. 120) to enable researchers to i) display their opinion about 
society and the nature of science ii) display how other research has been conducted and 
iii) use paradigms as a roadmap to clarify where the research is heading (Saunders et al., 
2009, p. 120). The four paradigms are classified in four different groups; radical change, 
regulation, subjectivism and objectivism.  
 

 Radical Change  

 
Subjectivism 

Radical 
humanist 

Radical 
structuralist 

 
Objectivism 

Interpretivist Functionalist 

 Regulation  

Source: Saunders et al., 2009, p. 120 

Figure 1 The four paradigms   
 
Radical change concerns organizational structure and how it is critically reviewed. It 
also includes a verdict on how activities should be carried out in order to make changes 
of an organization’s foundation. The regulatory perspective does not have the same 
critical view as it seeks to explain and provide solutions to an organization’s current 
standards within present ones (Saunders et al., 2009, p. 121). Paradigms radical 
humanist and radical structuralist are oriented within radical change. Radical humanist 
is the paradigm that takes a critical view on the organization’s foundation, while radical 
structuralist paradigm regards the research style as its aim is to contribute with changes 
of structural patterns. The functionalist paradigm is the one that has attracted most 
attention from business scholars, as it is problem oriented, seeking to resolve real-world 
issues. The interpretive paradigm regards the challenge of making sense irrationalities 
that has been exposed by studying i.e. an organization. (Saunders et al., 2009, p. 121) 
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 Axiology and Philosophical stance 2.2.5
Axiology concerns the values and the judgement of them. Heron (1996 cited in 
Saunders et al., 2009, p. 248) regards human values as a determinant for all human 
actions. And even if arguments that models and theories used have been chosen in a 
value-free manner simply selecting them can be regarded as a subjective manner as one 
can argue that one will be more appropriate over another. Following Heron (1996 cited 
in Saunders, 2009, p. 116) the values of the authors is a factor as it guides human 
actions. Since values cannot be eliminated from the human body preventions in order to 
limit the influence of held values have been taken. Theories and models have been 
reviewed and criticism against them will be presented in order to be transparent through 
the process and facilitate the opportunity to review us as authors in order to determine if 
values have influenced the study in an inappropriate manner.  
 
The nature of this study is not to examine management behaviour or the organizational 
life. Even if decisions have been made by social actors such as regulators or 
management in terms of i.e. risk levels, the research is not trying to explain any possible 
relationship or behaviour that has led to this. Because behavioural aspects are not 
considered, the study will be characterized by epistemological approach of positivism. 
As the method used can be regarded as a way of confirming laws, i.e. does performance 
increase, decrease or stay the same due to differences in asset allocation, it is highly in 
line with positivism.  The goal of applying an approach Saunders et al. (2009, p. 113) 
compared with natural science is in line with the ability to present generalizable 
findings and supports the philosophical stance of positivism. The data collection 
procedure can be regarded as both transparent and value free as everyone can access the 
data source and collect the same material and the there is no need for interpretations as 
it is numbers that have been collected. 
  
The data was also collected without feeling or emotions towards the studied subject and 
numbers are collected from annual financial reports without manipulation or any other 
way that can disrupt credibility of the presented data. This type of research will also 
benefit what Saunders et al. (2012, p. 135) regards as research with limited feelings and 
emotions towards the studied subject, assessments regarding the collected information 
do not have to be evaluated in a way that will make the result different depending on the 
researcher. This could also be translated to the realism where objects exists 
“independent of the human mind” (Saunders et al., 2012, p. 136) and to the 
philosophical dimension of axiology since the research question does not proclaim that 
there is a possible relationship between asset allocation and performance. The one way 
where the continuum between objective and subjective character can be argued to move 
towards the subjective side is the fact that models and theories regarding the topic have 
been used. 
 
This study does also employ a philosophical stance within the functionalist research 
paradigm. Financial research commonly falls within this paradigm as it is based on 
confirmation of evidence from the research sample (Ardalan, 2005, p. 274). In finance 
the researcher has the possibility of regarding a market of the financial universe as an 
entity that can be passively investigated without interaction of it (Ardalan, 2005, p. 
274). This is highly in line with this study, the passive aspect of studying past results 
will not have a direct impact on the studied object or influence the result.   
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2.3 Conceptual framework 

There are different approaches in the research process that will set the conceptual 
framework for the way theory will be used (Smith, 2011, p. 21). The two main 
approaches used in business studies are deductive and inductive (Chambliss and Schutt, 
2010; Zikmund et al., 2010). The deductive approach is stated to be the most commonly 
used method in business research (Bryman and Bell, 2007, p. 11) and the approach 
begins with a literature review in order to construct hypotheses that can be tested 
(Zikmund et al., 2010). By being grounded in theory, the deductive approach is more 
concerned with the association between data and theory (Bryman and Bell, 2007, p. 11). 
The result from a deductive study can then be used to revise existing theories (Saunders 
et al., 2012, p. 144). Conversely, the inductive approach is the attempt of establishing 
new theories based on observations (Collis and Hussey, 2009, p. 8). The more 
experimental approach that constitutes inductive research has been appraised by 
proponents of it for its ability to allow alternative explanations, something deductive 
research has received criticism for, because of its more controlled research design 
(Saunders et al., 2009, p. 126).  
 
For this study, the deductive approach is more suitable as extensive research exists on 
the subject and to ignore such work would be impossible. The deductive approach is 
also the foundation as hypotheses are built on the existing theory of asset allocation and 
performance and thus serves the purpose of the study.   

2.4 Research design 

The design of the research turns the research question into meaningful and suitable 
empirical research. Thus it provides the guidelines for the data collection techniques and 
the analysis methods used to analyse the data (Ghauri and Gronhaug, 2005, p. 56;). 
Research design is mainly classified in two different types: qualitative research which 
emphasises words, and quantitative research which used primarily quantifications 
(Saunders et al., 2009, p. 151). Qualitative research analyses how individuals interpret 
their social world to generate new theories (inductive approach) whereas quantitative 
research is designed to test theories by incorporating natural science models especially 
positivism within an objective reality (Kaplan and Duchon, 1988, p. 573-574). Even 
though a distinction between the two research designs is very useful, there is no clear 
line between them; and a mix of both is possible (Bryman and Bell, 2011, p. 26-27; 
Saunders et al., 2009, p. 151-153). Nevertheless, both designs have their hint sides. Due 
its interpretive nature, qualitative research is often seen to be weak, while quantitative 
research suffers from its rigid statistical or experimental approaches (Abusabha and 
Woelfel, 2003, p. 566; Kaplan and Duchon, 1988, p. 572-574). 
 
As the research design is heavily dependent on the research question, a qualitative 
approach would be appropriate if the study would aim to explore specific facts or 
explain a phenomenon of asset allocation. But the purpose of this thesis is to answer a 
rather numerical problem namely the impact of asset allocation on performance, thus 
the most appropriate research design will be quantitative approach. Quantitative data 
will be collected from insurance companies within the European Economic Area to 
analyse the relationship between certain variables connected to asset allocation and 
performance. Thereby existing theory should be tested rather than explored, which 
could be the case for a study of a qualitative approach. Despite the numerical question, 
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the quantitative approach is in line with the philosophical stance of the thesis in 
particular the ontology and the epistemology: Objectivism and positivism (see 2.2 
Philosophical approach). Moreover, these characteristics are also used to classify 
quantitative research in accordance with Bryman and Bell (2011, p. 26-27).      
 
The research design not only sets out the framework for the data collection and data 
treatment (qualitative vs. quantitative) but also defines the purpose of the study, which 
commonly is divided into three categories: exploratory, descriptive and explanatory. 
While descriptive studies only describe something special like a person, an event or a 
situation; exploratory studies analyse phenomenon to get a better understanding of it. 
The relationships between the variables of a problem are the concern of explanatory 
studies (Saunders et al., 2009, p. 138-140). As the research question requires an in-
depth description of the asset allocation and the related theories before investigating in 
the relationship between asset allocation and performance, a mixed method seems to be 
most suitable option for this study. Hence, the study is carried out as two step research 
with a descriptive framework as preliminary step to the explanatory part. 

2.5 Research strategy  

Analogical to the research design, the research strategy derives from the research 
question and thus has to promote the research objectives. It is important to note that 
none of the research strategies is inherent superior or inferior compared to the other 
strategies, and that the strategies are not mutually exclusive, thus mixtures of them are 
feasible like a case study which includes a survey. The following research strategies are 
available: experiment, survey, case study, action research, grounded theory, 
ethnography and archival research (Saunders et al., 2009, p. 141). While the first two 
are seen as quantitative, the remaining is considered as qualitative. An exception is 
archival research which can be used for both, since it only refers to the principal source 
of data in particular administrative records or documents (Creswell, 2013, p. 12-14). 
Accordingly, the possible choices for this study, which aims to answer a numerical 
question, are survey or archival research since experiments mainly employed by nature 
science even though it would also suit social science (Saunders et al., 2009, p. 142). 
Since surveys typically take on a deductive approach (Saunders et al., 2009, p. 144) and 
this study will make use of historical data e.g. financial statements, archival research 
seems to be the appropriate research strategy.  
 
Despite its historical connotations, archival research is concerned about the primer 
source of data. While it can be historical as well as recent data, it is inevitably secondary 
data since it is collected from administrative records and thus was gathered and 
recorded for other reason than the research (Zikmund et al., 2012, p. 160). This supports 
its choice as research strategy as the most suitable data for this study since it will use 
secondary data to meet the given time and cost constraints of a thesis on master level. 
While its availability and cost efficiency are the main advantages of secondary data, it 
does not fulfil the specific needs due to its collection for other purposes (Zikmund et al., 
2012, p. 160; Cowton, 1998, p. 427-428). However, it is the best choice for this study 
since the obtaining primary data would take more time and be far more expensive 
(Zikmund et al., 2012, p. 160), and tertiary data is not detailed enough to answer the 
research question (Saunders et al., 2009, p. 69).  
 



16 

Moreover, secondary data is appropriated since the source of the data is not only 
reputable but also authoritative (Smith, 2011, p. 143) as it is taken from financial 
statements of listed European insurance companies. Thus it can also be assumed that the 
data is comparable since it has to be reported according to the accounting regulations in 
particular IFRS. Besides, the theoretical part consists of resourceful books and peer-
reviewed articles from well-known journals.  

2.6 Literature search and source criticism 

A critical literature review intends to show the existing knowledge in the studied field 
and thus reveal controversies, inconsistent and unanswered questions. Accordingly 
relevant concepts and theories of the area will be identified as well as in former research 
used models and strategies (Saunders et al., 2009, p. 63). One approach to generate an 
unbiased, comprehensive literature review is systematic review which explores and 
evaluates relevant studies in accordance to the defined purpose and scope of the study to 
finally analyse them and synthesize the results (Bryman, 2012, p. 103). Accordingly, 
this approach ensures a reliable foundation with the help of a comprehensive literature 
review, and offers transparency about the used literature and the way it was analysed 
(Bryman, 2012, p. 105). This study applies the systematic review since it accumulates 
knowledge in contrast to the other possible approach, narrative review, which generates 
an overview (Bryman, 2012, p. 102, 110). 
 
Led by the research question, asset allocation as well as research related to asset 
allocation in a broader sense served as starting point of the literature review. Thus 
different databases, mainly online databases, like Google Scholar, Business Source 
Primer or Emerald have been used to obtain peer reviewed articles. As first step relevant 
authors and notable articles within the field have been identified by using key words 
such as asset allocation, asset allocation policy, active asset allocation and asset classes. 
The obtained information offered a good overview of the topic and provided directions 
for the research. Accordingly further research was narrowed down to point out all 
important authors and curtail articles which is in line with Bryman (2012, p. 103). 
Hence, the focus shifted from asset allocation in its wider sense to asset allocation of 
insurance. Since the research in this context was quite limited, research on the asset 
allocation of pension funds and mutual funds was observed and so called grey literature 
such conference papers, working papers or as government publications (Saunders et al., 
2009, p. 69) have been screened to collect all information available. Although the 
literature review developed chronologically, starting with recent finding and then 
moved back in time, it continued throughout the study and revisions are made when 
necessary as in accordance with Bryman (2012, p. 100). 

2.7 Timeframe 

Regarding the timeframe, the study can be carried out either as longitudinal or as cross-
sectional. In contrast to the cross-sectional approach which covers only on period and 
thus can be seen as ‘snapshot’, the ‘diary’ perspective is called longitudinal and covers 
two or more periods (Menard, 2008, p. 3). Since the study adopts a descriptive-
explanatory strategy and the focus of the research question lies rather on the analysis of 
the relationship between asset allocation and performance then on time, the cross-
sectional approach seems to be appropriate. 
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2.8 Limitations 

To ensure that the research question is solved as optimal as possible, the research has to 
take the given constraints into account. Limitations the research can be faced with are 
for example time, budget and skills (Ghauri and Gronhaug, 2005, p. 56). This study is in 
particular confronted with limitations inherent to a thesis on Master level. Hence, the 
timeframe is defined to be one semester which is about four months, and the budget 
depends on the individual student but is in general quite narrow. Moreover, the study is 
carried out by students even though on Master level meaning that some skills like 
research competences or experiences are not yet fully developed. Although research 
skills and experience have been acquired through different tasks during the studies, the 
only serious study so far has been the previous thesis on Bachelor level. While the time 
and budget limitations cannot be influenced, the skill constraints are likely to be 
overcome by adopting a suitable research methodology as well as with the help of 
supervision. 

2.9 Ethics 

Almost every part of research such as research question, research practices, research 
practise and overall research field is related to ethics. Hence ethics build the basic 
framework for research to enable the faith in research as it distinguishes between right 
and wrong (Zikmund et al., 2012, p. 88; Eriksson and Kovalainen, 2008, p. 62-63; Hair 
et al., 2003, p. 52). But the framework itself does not achieve faith in research; it has to 
be enforced to ensure ethical research behaviour (Hair, et al., 2003, p. 52-53). Thus 
ethical judgments have to be made, which depend on a variety of individual variables 
such as demographical factors (e.g. sex, age, education, nationality) and psychological 
characteristics like cognitive moral development as well as organisational variables such 
as organisational ethical climate (Sparks and Pan, 2010, p. 405, 410). The awareness of 
this influence will help to improve the research ethics of this study. 
 
Long-time research ethics has only been briefly mentioned in research method books 
(Eriksson and Kovalainen, 2008, p. 64), it has become more and more emphasised since 
the topic gained attention due to recent events like Enron (Hair et al., 2003, p. 52). To 
avoid unethical research like bias and praise the trend towards better research ethics, 
this study will follow the guidelines provided by the organisation where the study is 
carried out namely Umeå University as well as common ethical guidelines like data 
protection legislation. 
 
The design of the research should be guided by the non-maleficence principle, the 
avoidance of harming participants, as thus most ethical issues can anticipate (Saunders 
et al., 2009, p. 186-188). Ethics regarding participants like providing information to 
participants, anonymity and confidentiality are the main concern of advices on ethics in 
business research like Bryman and Bell (2011, p. 121-146) and guidelines like of Umeå 
University in particular the thesis manual (USBE, 2014, p. 7-8). Non-maleficent, as 
most important issues in business research ethics, is already largely reduced by the 
design of this study as quantitative archival research. Since public available secondary 
data in particular data from audited annual financial statements of public companies will 
be used for the empirical part and mainly peer-reviewed articles for the theoretical part 
which will be properly acknowledged, consent is implied by the public nature of the 
data according to Saunders et al. (2009, p.191) and Brukman (2002, as recommended by 
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CODEX, 2014). Thus, gaining access to data and processing data is unlikely to raise 
ethical questions in contrast to collecting and analysing data where maintaining 
objectivity could become an issue according to Saunders et al. (2009, p.194, 199). To 
avoid subjectivity, the data will be as accurately and fully as possible collected from the 
financial statements and analysed as in detail explained in practical method (see Chapter 
4). Moreover, the consideration of possible negative consequences of the study results 
on the participants according to Saunders et al. (2009, p. 200) does not indicate any 
harm. 

2.10 Methodology summary 

Guided by the research question which investigates in the impact of asset allocation on 
insurance companies’ performance, this study adopts objectivism as ontological and 
positivism as epistemological approach. The reason for this philosophical approach is 
the assumption that social entities exist independent of social actors combined with the 
aim of confirming or rejecting law in a value-free and neutral manner (Saunders et al., 
2009, p. 110, 113). As shown in Table 1, deductive approach is chosen as conceptual 
framework for its derivation of hypotheses from existing literature (Zikmund et al., 
2010; Saunders et al., 2009, p. 125). Moreover, the most appropriated research design of 
study is quantitative as it aims to test existing theories by solving numerical problems 
(Kaplan and Duchon, 1988, p. 573-574). The research design is extended by mixed 
method, namely descriptive-explanatory, to ensure the understanding of the field needed 
to answer the research question (Saunders et al., 2009, p. 138-140). Since secondary 
data is used due to its main advantages, archival research is seen as the research strategy 
of choice (Zikmund et al., 2012, p. 160; Cowton, 1998, p. 427-428). The data collection 
is made in systematical and chronological way by using resource-full books and peer-
review well-established journals. Besides, the considered timeframe is cross-sectional as 
the research question is more concerned about the topic itself than the time. 
 
Table 1 Summary of methodological choices and their justifications  

 
 
Furthermore as Master thesis, the study has a fixed timeframe and limited budget, which 
in contrast to potential skill constraints of the students cannot be influenced. Limitations 
concerning skills in particular research competences or experiences are overcome with 
by means of supervision and adopting a suitable research methodology.  

Objectivism Existence of social entities independent of social actors 

Positivism Creation of law-like general-izations similar to those of the natural 
sciences 

Deductive Derivation of hypotheses  from literature review 

Quantitative Numerical Answering to problems 
 

Descriptive + 
Explanatory 

Description of something special like a person, an event or a situation 
Explaining the relationships between the variables of a problem 

Archival Use of secondary data from particular financial statements 
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The latter will also help to take care of ethical issues as every part of research is related 
to ethics (Zikmund et al., 2012, p. 88; Eriksson and Kovalainen, 2008, p. 62-63; Hair et 
al., 2003, p. 52). Non-maleficence principle as the main concern is already largely 
reduced by adopting quantitative archival research design. Nevertheless, the awareness 
of the topic will guide the whole study process.  
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3 Theoretical Framework 

First of all relevant theories in particular modern portfolio theories are presented and 
critical assessed before asset classification and asset allocation are explained. Attention 
is drawn on implications of asset allocation like asset/liability management, interest 
rates and regulations. Afterwards the study introduces and investigates deeper in 
models used in prior research such as Sharpe’s asset class factor model and the 
decomposition formula. The outlined theoretical framework is finally summarised and 
serves as starting point for the hypotheses presented afterwards. 

3.1 Modern Portfolio Theory 

In the 1950s Harry Markowitz and Arthur D. Roy introduced the mean-variance 
criterion to balance risk and return of portfolios and thus created the crux of Modern 
Portfolio Theory (MPT) (Idzorek and Kowara, 2013, p. 19; Markowitz, 1999, p. 5; 
Rubenstein, 2002, p. 1041). Although the two approaches differentiate only slightly in 
their liberty of investments and their choice of efficient portfolio (Markowitz, 1999, p. 
5), the model of Markowitz is explained and evaluated below as it is far more common 
(Levy and Levy, 2014, p. 372). 

3.1.1.1 Markowitz’s mean-variance model 

In 1952 Markowitz rejected the maximisation of discounted expected or anticipated 
returns and introduced his “expected returns-variance of returns rule” (Markowitz, 
1952, p. 77-79). He assumed that “(1) the expected return on the portfolio is the 
weighted average of the expected returns on individual securities and (2) the variance 
of returns on the portfolio is a particular function of the variance of, and the covariance 
between, securities and their weights in the portfolio” (Markowitz, 1952, p. 5). These 
assumptions are based on idea that investors are risk averse and care only about the risk-
return trade-off of one period portfolio (Elbanna, 2015, p. 217; Fama and French, 2004, 
p. 26). 
 
The expected (mean) return (E) and variance (V) of a random variable Y, which can 
take on infinite numbers of values y1, y2 ,…, yN with the probability of p1, p2 ,…, pN, are 
defined as follows (Markowitz, 1952, p. 79-80): 
 
𝐸 =   𝑝!𝑦! + 𝑝!𝑦! +⋯+ 𝑝!𝑦!      Equation 1 
 
𝑉 =   𝑝!(𝑦! − 𝐸)! + 𝑝!(𝑦! − 𝐸)! +⋯+ 𝑝!(𝑦! − 𝐸)!   Equation 2 
 
Even though variance (V) is the most common way to measure the average squared 
deviation of Y from its expected value, other used methods are standard deviation 
(𝜎 = 𝑉) and coefficiency of variation (𝜎/𝐸) (Markowitz, 1952, p. 80).  
 
The calculation of the expected (mean) return of a weighted sum of the random variable 
R1, R2 ,…, RN is rather straight forward since it is the weights sum of the expected 
values, whereas the variance of a weighted weighed sum requires a definition of 
covariance (𝜎!") between Ri and Rj which is equal to their correlation coefficient (𝜌!") 
times each’s standard deviation (𝜎!;   𝜎!) (Markowitz, 1952, p. 80): 
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𝜎!" = 𝜌!"𝜎!𝜎!         Equation 3 
 
By using Xi as indicator of allocation to the ith security, which will be in percentage and 
thus sum up to 100 when excluding negative values (i.e. short selling), the mean (E) and 
the variance (V) of portfolio as a sum of random variables is defined to be (Markowitz, 
1952, p. 81): 
 
𝐸 = 𝑋!𝜇!!

!!!          Equation 4 
 
𝑉 = 𝜎!"𝑋!𝑋!!

!!!
!
!!!        Equation 5 

 
Although it was not Markowitz’s attention, the portfolio variance merely measures the 
systematic or non-diversifiable risk as the non-systematic or diversifiable risk vanishes 
with increasing diversification (Marshall, 2014, p. 2).  
  
By estimating the mean and the variance of securities with fixed probability beliefs 
(𝜇!;   𝜎!") (Markowitz, 1952, p. 82), available portfolios can be determined and the 
lowest possible variance for a given portfolio return can be calculated which can be 
summarised in the minimum-variance frontier (Bodie et al., 2014, p. 220). All portfolios 
on the frontier above the global minimum-variance portfolio offer efficient mean-
variance combinations and thus this part is also called efficient frontier of risky assets 
(Bodie et al., 2014, p. 220; Markowitz, 1999, p. 5). 
 

 
Source: Bodie et al., 2014, p. 220 

Figure 2 The minimum variance frontier of risky assets  
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3.1.1.2 Critical assessment of the MPT 

Even though, MPT had most likely the strongest impact on research compared to other 
investment theories (Levy and Levy, 2014, p. 372) and is somehow related to almost all 
later created concepts (Wilford, 2012, p. 93), it is also criticised for different reasons. 
According to Wilford (2012, p. 93) some criticism goes as far as blaming MTP for the 
financial crisis in 2007, while other view it as misleading and just plain wrong and yet 
others attacking the underlying theory in various forms . For Wilford (2012, p.93), the 
main reason for these attack lies in misapplication of the basic assumptions of MPT 
(Wilford, 2012, p. 93). Levy and Levy (2014, p. 372) state that under the normality 
assumption Markowitz’s mean-variance criterion receives most its critics not its 
theoretical aspects but rather for the statistical estimations errors of the parameters 
which the model requires to be applied in practice. They point out that especially the 
presumption of investors’ ex-ante knowledge about expected returns, variance and 
covariance does not hold as these parameters are generally derived from historical 
information (Levy and Levy, 2014, p. 372), which is in line with the forecasting 
problem seen by Wilford (2002, p.96). According to Levy and Levy (2014, p. 372), the 
use of historical data would result in investment strategies with extreme portfolio 
weight and large short-positions. Especially the latter of the possible results is 
unacceptable as Markowitz’s mean-variance model requires non-negative investments 
(Markowitz, 1999, p. 5; Markowitz, 1952).   

 Capital Asset Pricing Model 3.1.2
While the Capital Asset Pricing Model (CAPM) obviously originates from the MPT, it 
is less clear who developed the model initially. In the literature mostly Sharpe [1964] 
and Lintner [1965] are named but also Mossin [1966] and Treynor [1961] (Elbanna, 
2015, p. 216; Fama and French, 2004, p. 26; Merton, 1973, p. 867; Shih et al., 2013, p. 
416). Despite the controversy, the CAPM is most likely the most frequently used theory 
to determine the required rate of return (Elbanna, 2015). 

3.1.2.1 CAPM 

Based on the MTP, the CAPM adds the risk-free rate of return (rf) to the minimum 
variance frontier for risky assets (see figure 3). The possibility of borrowing and landing 
at the risk-free rate turns the set of efficient portfolios turns into a straight line, the so 
called capital allocation line (CAL). Hence, all efficient portfolios are a combination of 
a risk-free asset and a single risky tangency portfolio (p) which is the main result of 
Tobin’s [1958] ‘separation theorem’ (Elbanna, 2015, p. 218; Fama and French, 2014, p. 
27). The tangency portfolio is not only the value-weight market portfolio of risky assets 
but also the “total market value of all outstanding units of the asset divided by the total 
market value of all risky assets” (Fama and French, 2014, p. 28). Accordingly, the 
tangency portfolio must be on the minimum variance frontier to clear the market for 
risk-free borrowing and landing (Fama and French, 2014, p. 28). 
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Source: Bodie et al., 2014, p. 221 

Figure 3 Efficient minimum-variance frontier 
 
By converting the mean-variance model into a market-clearing asset-pricing model 
(Fama and French, 2004, p.26), Sharpe [1964] and Lintner [1965] added the following 
assumptions to the MPT criterion: All investors (1) are risk averse and focus only on 
their risk-return relation to maximise their utility of their wealth, (2) can borrow and/or 
lend without limit at the risk-free rate, (3) have homogenous expectations about future 
rates of return which follow a joint normal distribution, (4) hold investments for the 
same one-period time, (5) are able to buy and/or sell proportion of their holdings (no 
frictions). Moreover, there are no market imperfections such as (6) taxes or transaction 
costs, (7) inflation or any changes in interest rates, and (8) capital markets are in 
equilibrium, where prices of investments are fair and cannot be influenced by investors 
(Elbanna, 2015, p. 217; Shih et al., 2013, p. 416). These limitations and possible 
misspecifications raised attempts to generalise the model by relaxing its assumptions 
and testing its empirical implications which led to different versions of the CAPM (Shih 
et al., 2013, p. 416). One of the most famous models are the Arbitrage Pricing Theory 
(APT) of Ross [1976] next to the Consumption Capital Asset Pricing Model (CCAPM) 
of Breeden [1979] and Lucas [1978], the Intertemporal Capital Asset Pricing Model 
(ICAPM) of Merton [1973] and the three factor model of Fama and French [1993; 
1996] (Elbanna, 2015, p. 224; Shih et al., 2013, p. 416-418).  
 
The most common formula of CAPM is derived from Sharpe’s and Lintner’s models 
(Elbanna, 2015, p. 218; Fama, 1968, p. 37; Fama and French, 2004, p. 29). The 
expected return (E(R)) on the random variable i is the sum of the risk-free interest rate 
(𝑅!) and the risk premium. The risk premium is the product of the risk premium on the 
market portfolio (𝑅! − 𝑅!), which is the difference between the expected return (R) on 
the random variable M and the risk free interest rate (𝑅!), and the systematic risk (𝛽) of 
the random variable i (Elbanna, 2015, p. 218; Jensen, 1968, p. 391). 
 
𝐸 𝑅! = 𝑅! +    𝐸 𝑅! − 𝑅! 𝛽!       Equation 6 
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As equation 6 indicates, the level of return that can be expected on an asset in relation to 
its systematic risk, it shows the ability of portfolio manager to predict the future and 
hence to earn higher returns than the equation and the riskiness of measured portfolio 
imply (Jensen, 1968, p. 391). 
 
The systematic risk (𝛽!) as time series regression coefficient relates the return of random 
variable i to the return of the market portfolio (Sharpe et al., 1974, p. 439), which is the 
quotient of covariance between the return on random variable i and the return on 
random variable M (𝐶𝑜𝑣(𝑅! ,𝑅!)), and the variance of the market portfolio (𝜎!(𝑅!)) 
(Elbanna, 2015, p. 218; Jensen, 1968, p. 391). 
 
𝛽! =

!"#(!!,!!)
!!(!!)

         Equation 7 
 
In other words, beta (𝛽!) measures the sensitivity of the return on individual assets and/ 
or portfolios in relation to variations in the return of the market portfolio (Elbanna, 
2015, p. 218, Fama and French, 2004, p. 28). Thus betas equal to unity have the same 
degree of systematic risk as the market portfolio, while betas greater or less than unity 
indicate higher or lower systematic risk than the market as a whole (Sharpe et al., 1974, 
p. 439). Consequently, beta shows the extent of the co-movement of assets and/or 
portfolios with the market (Sharpe et al., 1974, p. 440) and tends to variy in reponds to 
changes is economica condition (Sharpe et al., 1974, p. 439). 

 

 

3.1.2.2 Arbitrage Pricing Theory 

With the development of the Arbitrage Pricing Theory (APT) in 1976, Stephen Ross 
wanted to propose an alternative to the CAPM that “retains many of the intuitive results 
of the original theory” (Ross, 1976, p. 341). Moreover, APT is not only less restrictive 
than the CAPM regarding the time frame as it allows also multi-periods or the utility 
assumption, it also incorporates more factors (Roll and Ross, 1980, p. 1074), as the 
model assumes that the return is affected not only by beta but also other factors. 
Consequently, the presumptions of APT are that the random walk of a rather small 
number of risk factors such as inflation, interest rates or gross domestic product (GDP) 
can predict the return of several assets and that these risk factors impacted the return 
generated by all assets (Elbanna, 2015, p. 225; Bai and Ng, 2002, p. 193). The theory 
can be expressed by simple factor model as follows (Ross, 1976, p. 341): 
 
𝑥! = 𝐸! + 𝛽!𝛿 + 𝜖!        Equation 8 
 
The random return (𝑥) on asset i is the sum of the expected return (E) on asset i, the 
with the factor loadings (𝛽) weighted mean zero common factor (𝛿) of asset i and the 
mean zero with the vector 𝜖    (𝜖) of assest i (Ross, 1976, p. 341; Shanken, 1982, p. 
1130). The matrix notation can be also expressed as K-factor linear model (K<N) (Roll 
and Ross, 1980, p. 1076; Shanken, 1982, p. 1130): 
 
𝑟! = 𝐸! + 𝛽!!𝛿! +⋯+ 𝛽!"𝛿! + 𝜖!      Equation 9 
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The name refers to the only change compared to equation 8: the k-terms, which are the 
product of the mean zero jth factor common to the returns of all assets under 
consideration (𝛿!) and the coefficient (𝛽!!), which quantifies the sensitivity of the 
returns on asset i to the movement of the common factor (𝛿!). The random return is now 
expressed as 𝑟! but all other terms remain the same as before: 𝐸! as the expected return 
on asset i and the noise term 𝜖! as unsystematic risk component (Roll and Ross, 1980, p. 
1076; Shanken, 1982, p. 1130). 
 

3.1.2.3 Critical assessment of the CAPM and ATP 

As the CAPM is built on the basis of MPT, it is subject to the same theoretical and 
empirical criticism (Shih et al., 2013, p. 423). Like the MPT touched earlier, it is mainly 
criticized for its underlying assumptions such as unrestricted risk-free borrowing and 
lending, investors’ focus on risk-return of one-period investments etc., which are 
unrealistic (Elbanna, 2015, p. 222; Fama and French, 2004, p. 29). These could lead to 
the empirical failure of the model but also difficulties in implementing valid tests of it 
(Fama and French, 2004, p. 25; Elbanna, 2015, p. 222). Fama and French (2004, p.43-
44) find evidence that estimations of the cost of capital are imprecise as the beta does 
not fully explain the market return (Fama and French, 2004, p. 43-44; Elbanna, 2015, p. 
222). Nevertheless, they respect it as an introduction to the fundamental concepts of 
portfolio theory and asset pricing, and as starting point for more sophisticated models 
(Fama and French, 2004, p. 44). Others like Campbell et al. (1997), Moyer et al. (2001) 
and Perold (2004) still view CAPM as useful model to estimate cost of capital and to 
evaluate investment performance. Finally, Perold (2004, p. 22) points out that CAPM 
has changed the perception of the relationship between risk and expected returns, and of 
the allocation of assets as well as of questions like performance measurement and 
capital budgeting. 
 
While Shanken (1982) as well as Dybvig and Ross (1985) attest that the APT does not 
meet its objective to be a testable alternative to the CAPM, Chen (1983) finds evidence 
that APT outperforms the CAPM in the US stock market which is confirmed by a study 
of Connor and Korajczyk (1988).  However, APT is a very common model (Bodie et 
al., 2014, p. 342; Burmeister et al., 1994) and was adjusted when, over time the 
evidence against single factor models grew as broad interest shifted towards multifactor 
models (Bai and Ng, 2002).  

 Efficient Market Hypothesis 3.1.3
The Efficient Market Hypothesis (EMH) is built on the idea that all available 
information are always ‘fully’ reflected in the capital market prices (Fama, 1970, p. 
383), which in particular gained traction since the ‘theory of random walk’ was 
rediscovered in the late 1950’s and early 1960’s (Jensen, 1978, p. 96). According to the 
logic of random walk, price changes are unpredictable and random for the unimpeded 
flow of information. In other words, prices vary randomly without relation to their 
previous values, meaning that the tomorrow price is independent from today’s price and 
reflects only tomorrow’s information (Malkiel, 2003a, p. 59).  
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3.1.3.1 EHM 

Since the idea of market efficiency is rather general, it has no empirically testable 
implication (Fama, 1970, p. 384). Hence, market efficiency not per se testable, only 
jointly via an equilibrium-pricing model or an asset pricing model (Fama, 1970, p. 384; 
Fama, 1991, p.1575-1576; Jensen, 1978, p. 96). In this context the joint-hypothesis 
problem refers to the possibility that the test fails due to market inefficiency and/or bad 
model (Fama, 2014, p. 1468). However, by incorporating so called ‘Fair Game’ models 
expected return theories can be described notation ally as follows: 
 
𝐸 𝑝!,!!!│θ! = 1+ 𝐸  (𝑟!,!!!│θ!) 𝑝!,!     Equation 10 
 
The value of the equilibrium expected return (𝐸 𝑝!,!!!│θ! ) is the expected value of the 
price p of asset j at time t+1 (𝑝!,!!!) including reinvestment of any intermediate cash 
income from the asset on the basis of the information 𝜃 which is assumed to be ‘fully 
reflected’ in the price p at time t. The one-period percentage return ( 𝑟!,!!!) is the 
difference between the price p of asset j at time t+1 (𝑝!,!!!) and at time t (𝑝!,!) divided 
by the price p of asset j at time t (𝑝!,!). The tildes indicate random variables. 
 
Depending on the information, the efficiency of the market is classified into three broad 
categories: weak, semi-weak and strong. While in the latter, the strong form, prices 
reflect all known information, in the semi-weak form prices reflect just all public 
available information and in the weak form prices reflect only historical information 
(Fama, 1970, p. 383; Jensen, 1978, p. 97).  

3.1.3.2 Critical assessment of the EMH 

The general acceptance, that market prices reflect information extremely efficient and 
thus abnormal returns could not be achieved neither with technical analysis nor with 
fundamental analysis, faded and the belief was raised that prices are at least predicable 
when psychological and behavioural elements started to at influence price predictions at 
the beginning of the twenty-first century (Malkiel, 2003a, p. 59-60). Hence, the 
efficiency of the market and its predictability has been examined by a significant 
number of studies (Malkiel, 2003b, p. 9). For example Debondt and Thaler (1994) 
reveal that stock prices vary significantly from their fundamental values; Chan et al. 
(1996) uncover that markets respond slowly to information; Campbell et al. (1997) find 
that stock markets at least predictable; Lo and MacKinlay (1999) as well as Daniel and 
Titman (1999) detect momentum in the stock market; to mention only a few. 
 
However, despite the possible existence of predictable patterns or the potential 
occurrence of inefficiencies like under- or overreactions to new information, it is widely 
assumed that markets are remarkably efficient (Malkiel, 2003a, p. 80). 

3.2 Financial performance 

 
As the definition of financial performance is not consistent, the term has been defined 
and categories in accordance with the research purpose (Griffin and Mahon, 1997, p. 6-
7; Kihn, 2010, p. 476-478; Langfield-Smith, 1997, p. 209-210). However, the measures 
of financial performance can broadly categorised in market-based, accounting-based 
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and perceptual tools (Orlitzky et al. 2003, p. 408). The latter assesses performance in a 
qualitative way such as surveys (Orlitzky et al. 2003, p. 408), while the other two are 
rather quantitative measures. Market-based indicators like price per share which focus 
on investors return, whereas to goal of accounting-based measures such as return on 
assets (ROA), return on equity (ROE) or earnings per share (EPS) is to capture 
company’s internal efficiency (Orlitzky et al., 2003, p. 407-408; Cochran and Wood, 
1984). Regarding insurance industry, Grace (1990), Petroni (1992) or Grace and 
Leverty (2007) argue that profit-related accounting indicators are only limited 
applicable to assess annual performance due to actuarial smoothing activities such as 
manipulation of loos reserve (Petroni, 1992, p. 504-504). Although, this study does not 
disregard these assertions, accounting-based performance measures in particular return 
on investment (ROI) are indispensable as alternatives are not available or not suitable 
for this research. The return on investment is also the most efficient way to measure 
investment performance, as this avoids the effect of other returns such as premiums 
earned and thus isolates the investment return which is in focus of the study. Moreover, 
this is in line with previous studies investigating in the impact of asset allocation on 
performance of pension funds and mutual funds like the once of Brinson et al. (1991) or 
Ibbotson and Kaplan (2000) and is an objective way of measuring performance as 
feelings or emotions towards the studied object can be disregarded.  

3.3 Asset classes 

The construction of a portfolio between different asset classes is what represents asset 
allocation (Bodie et al, 2011, p. 56) and when conducting studies on asset allocation a 
primary step is to define asset classes (Sharp, 1992, p. 9). According to Sharpe (1992) 
asset classes should not only “be 1) mutually exclusive, 2) exhaustive and 3) have 
returns that ‘differ’ [but also] represent a market-capitalisation weighted portfolio of 
securities” (Sharpe, 1992, p. 9). Each asset class should include as many securities as 
possible, but no security should be in more than one class (Sharpe, 1992, p. 9). The 
assets are assigned to classes according to some fundamental economic characteristics 
they have in common, which distinct them from asset in other classes (Greer, 1997, p. 
86). Thus assets are distinguished at the broadest level in three ‘super-classes’: capital 
assets, consumable/transformable assets (C/T assets) and store of value assets (SOV 
assets). Capital assets provide an ongoing source of something of value like the 
expectation of a steam of dividends (equities) or interest payment and residual return of 
principal (bonds) or net operating income and residual return (real estate). The value of 
capital assets changes in opposite direction of investor’s discount rate if valuing them 
based on the net present value of its expected returns, which economically characterises 
this super-class (Greer, 1997, p. 87-88). C/T assets are physical commodities such as 
grain, energy products or metal, which are so named because they are consumable and 
transformable into other assets. Since they do not generate income, they cannot be 
valued using net present value analysis. Thus particular supply and demand factors are 
used to value them, which is the economic characteristic of this super class. In contrast 
to the others, SOV assets can neither be consumed nor yield an ongoing stream of value, 
but rather store value as fine art or currency. However, the lines between the super asset 
classes can be blurred since the economical characteristics can be overlapping for some 
assets like gold or real estate investment trust (REIT) shares (Greer, 1997, p. 87-88). 
Nevertheless, either the correlations of the asset classes should be low, or their standard 
deviation should differ in case of high correlations (Sharpe, 1992, p. 9; Greer, 1997, p. 
90). 
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In addition to economic factors, financial assets as claims to the income generated by 
real assets can be differentiated according to their risk-return characteristics and their 
legal or regulatory structure (Wilcox and Fabozzi, 2013, p. 275). Thus investments are 
commonly distinguished in three broad types: fixed income, equity and alternatives 
(Bodie et al., 2014, p. 3-4; Kitces, 2012). Fixed income and equity differ mainly in their 
investment performance in relation to the issuer. While equity represents ownership and 
thus is tied directly to the success of the issuer and its real assets; fixed income or debt 
securities are far less tide to the financial condition of the issuer since they promise only 
a steam of fixed amount or a steam of payments determined by formula (Bodie et al., 
2014, p. 2-4). Fixed income is differentiated further in accordance to the segmentation 
of financial markets (money market and capital market). Money market instruments, 
also called cash equivalent, are short-term and highly marketable debt securities with 
generally low-risk like Treasury bills. In contrast fixed income securities traded on 
capital markets such as bonds not only have longer maturities but also contain more 
default risk (Bodie et al., 2014, p. 28-29). Equity tends to be even riskier due to its 
residual claim and limited liability feature (Bodie et al., 2014, p. 42).  
 
As the riskier investments the higher the average return they offer, money market 
securities are the safes but offer the lowest return whereas equity instruments provide 
highest returns but also higher risk (Bodie et al., 2014, p. 175). Alternative asset classes 
are e.g. real estate, commodities or derivatives (Kitces, 2012; Bodie et al., 2014, p. 3-4). 
Real estate is commonly added to a portfolio by using real estate investment trust 
(REIT) securities which serve as proxy for direct investments in real estate, as REITs 
operate like mutual fund but invest in real estate properties (Wilcox and Fabozzi, 2013, 
p. 297-280). One of the most significant development in financial markets in recent 
years are derivatives like options and futures which derive as their name indicates their 
payoffs from the prices of other assets such as stock or bond prices (Bodie et al., 2014, 
p. 4, 51). Accordingly, derivatives can be vigorous instrument in order to accomplish 
manifold objectives such as managing risk exposure or lowering financing cost (Bodie 
et al., 2014, p. 678; Sangha, 1995). Managing risk with the help of derivatives is called 
hedging and is typically done by offsetting an initial investment with the help of an 
inversely related derivative. Derivatives can also be used without a basic position. 
Despite for speculation purposes which purely aim to maximise returns, derivatives can 
be used to replicate underlying instrument in order to reduce transaction cost or provide 
investment opportunities which are not available at a certain point of time or market 
(Sangha, 1995). In contrast to speculation, the risk exposure of the latter is similar to 
traditional investments like stocks or bonds (Cummins et al., 1997, p.15). Financial 
derivatives can be standardised (public exchange) or bilateral (over-the-counter) and 
thus comprise various instruments ranging from futures, options or swaps to more 
complex forms such as exotic instruments (Hardwick and Adams, 1999, p. 164-165). 
 
Moreover, the three broad asset classes can be classified further by e.g. separation into 
foreign from domestic securities. In practise, equity is segmented further in the U.S. in 
terms of market capitalization (normally from large to small cap) and/or valuation 
premiums (growth vs. value) (Wilcox and Fabozzi, 2013, p. 276-277). To compose their 
benchmark pension plan portfolio, Multiple Market Index, Brinson et al. (1986a) use 
e.g. the following nine asset classes out of 80 available asset classes and subclasses: 
domestic large capitalisation equities, domestic small capitalisation equities, 
international equities, venture capital, domestic bonds, international dollar bonds, non-
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dollar bonds, real estate and cash equivalents. Those have been chosen since they are 
“primary wealth-generating assets where sufficient markets have developed and legal 
hurdles do not prohibit meaningful investment by tax-exempt investors” (Brinson et al., 
1986a). 
 
 

 
Source: IE and Oliver Wyman, 2013, p. 17 

Figure 4 Asset liquidity vs. asset duration 

The whole investment universe shown in figure 4 is only theoretical available to 
insurers, in practise their range of assets is limited. This can be because of investment 
barriers insurers are confronted with such as that insurers’ lack the expertise which an 
investment in specific assets requires like certain capabilities, or that an asset is not 
available at the time of investment e.g. long-dated bonds (IE and Oliver Wyman, 2013, 
p. 15). In case of unavailability, insurer can either replicate the desired risk-return trade 
off by using other assets including derivatives or accept a certain mismatch between the 
two determinants (IE and Oliver Wyman, 2013, p. 15). Insurers’ choice of investment 
heavily depends on the duration and type of their liabilities as well as on their risk 
appetite. Accordingly some asset classes such as real assets or infrastructure are only 
appropriate for long-term investment strategies (IE and Oliver Wyman, 2013, p. 14-15). 
In figure 4 the term liquid asset concerns holdings in securities that can be converted 
into cash with minimal impact on the price (IE and Oliver Wyman, 2013, p. 17) 
 
However, when Brinson et al. (1986b), Brinson et al. (1991) and Brinson et al. (1995) 
determined portfolio performance (see following section about asset allocation), the 
examined portfolios “consisted of common stock, bonds (fixed income debt with a 
maturity of at least one year, and excluding private placements and mortgage backed 
securities), cash equivalents (fixed income obligations with maturities less than one 
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year) and a miscellaneous category, ‘other’, including convertible securities, 
international holdings, real estate, venture capital, insurance contracts, mortgage-
backed bonds and private placements” (Brinson et al., 1986b, p. 41; Brinson et al., 
1995, p. 134). The same asset classes were used in their later studies (1991; 1995), and 
the ‘other’ category has always been excluded from most of the analysis as no complete 
history was available and its composition was unknown (Brinson et al., 1986b, p. 41; 
Brinson et al., 1991, p. 42; Brinson et al., 1995, p. 134). 

3.4 Asset allocation 

The creation of an investment portfolio can be seen as a top-down process which starts 
with the capital allocation meaning the decision how much should be invested in the 
risky portfolio and the risk-free assets, and goes over to the question how to compose 
the risky portfolio. The construction of the risky portfolio is the concern of asset 
allocation which is about making a choice between the asset classes like stocks, bonds, 
real estate or commodities under the assumption of neutral capital market conditions 
which means that no asset class is underpriced or overpriced (proportional risk-return 
expectations) (Bodie et al., 2014, p. 8-9; Hensel et al., 1991, p. 66). While the 
establishment of the broad asset classes (asset allocation policy) decides about the 
exposure of the portfolio to market risk (beta), the selection of particular securities 
within the chosen asset classes (security selection) makes the decision about the alpha 
exposure (Idzorek and Kowara, 2013). 

 Asset allocation policy 3.4.1
Strategic asset allocation is the domain of the organisation’s board as it operationalizes 
an organisation’s investment goal and reflects its risk tolerance or risk aversion (Anson, 
2004, p. 8-10). Asset allocation policy, as it is also called, is mainly characterised by 
setting investment targets for each broad asset class under normal market conditions 
over a full market cycle (Sharpe, 1992, p. 45; Anson, 2004, p. 8-10). Apart from the 
targets, it also includes acceptable ranges for each of the target weight to absorbed 
differences between policy targets and actual holdings. The tolerance to emerging 
deviation from the target is quite different between institutional investors. While multi-
asset mutual funds seem to try to keep the differences rather low, it looks like only 
considerable difference led other institutional investors in particular pension funds to 
rebalance their holdings (Sharpe, 2010, p. 45-46). However, asset allocation policy 
requires adjustments either periodically or occasionally when market movements 
changed the relative values (Sharpe, 1987, p. 28), since shifts in allocation have a great 
impact on the total risk of a portfolio and asset allocation is supposed to reflect the level 
of risk tolerance or risk aversion. Higher allocation to equity or less liquid asset classes 
such as real estate will add more risk to the portfolio, whereas a shift to fixed income 
will lower risk but also most likely return (Anson, 2004, p. 10). Moreover, asset 
allocation policy as long-term approach is designed to track the market rather than to 
beat the market (Anson, 2004, p. 10-11). Thus it is appropriate for efficient markets 
where prices reflect all relevant information since it maintains an appropriate risk-return 
balance given market opportunities instead of wasting resource in a futile attempt to 
explore superior information or insight (Bodie et al., 2014, p. 11). 
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 Active asset allocation 3.4.2
In contrast to asset allocation policy, active asset allocation, often also called tactical 
asset allocation, tries to beat the market and thus to take advantages of market 
inefficiencies (Anson, 2004, p. 11). As inefficiencies are only temporary, it is a single 
period or myopic strategy (Brennan et al., 1997, p. 1378) which attempts to improve 
performance either by identifying particular mispriced securities, security selection, or 
by forecasting broad market trends, market timing (Bodie et al., 2014, p. 11). 
 
Even though asset allocation and security selection are theoretically identical since both 
aim to identify the portfolio that gives the best risk-return trade-off, they are typically 
separated in two steps in practice. Thus asset allocation outlines how much should be 
invested into each of the various asset classes like stocks, bonds or equity, before 
security selection picks specific securities within each single asset class (Bodie et al., 
2014, p. 205; Brinson et al., 1995, p. 133). The differentiation between the two is due to 
following three factors: the high demand for sophisticated investment management, the 
increasing width and depth of financial markets, and strong economies of scale in 
investment analysis. Those factors have made it almost impossible for investment 
companies to simultaneously optimise wide-spread, risky portfolio with international 
exposure in one stage, so that in practice the security selection of each asset class 
portfolio is optimised independently while at the same time asset allocation is updated 
by the top management (Bodie et al., 2014, p. 229). 
 
As part of active asset allocation, market timing is about timing the performance of 
broad asset classes or more concrete about shifting funds between market-index 
portfolio and safe assets to outperform the safe assets (Bodie et al., 2014, p. 855). This 
means over a short time period assets class weights are under- or overweighed relative 
to the normal weights to enhance return and/or reduce risk (Brinson et al., 1995, p. 133; 
Drobetz and Kohler, 2002, p. 219).  
 

3.5 Asset allocation puzzle  

Since insurers’ goal is to increase their market value, they will search for investments 
providing the highest yield to sufficient risk measurements (Horing, 2013, p. 254). As 
the present market environment is characterized by low interest rates on traditional asset 
classes and where volatility is high (Gartzert and Kosub, 2014, p. 351) it can become 
difficult for insurers to meet and estimate future returns from asset. This could lead to 
regulatory interference because liabilities cannot be matched (Horing, 2013, p. 254).   
 
Several different aspects have been implied to affect insurers’ asset allocation (Horing, 
2013, p. 252) and regulation is suggested to be one of them. If an insurer becomes 
insolvent it could have a great negative impact on the economic environment (Linder 
and Ronkainen, 2004, p. 462), if regulations are hard regarding the ability to meet 
policyholders claims, it could become an issue for the insurers as they cannot make 
sufficient returns on their investments. In the aftermath of the latest financial crisis new 
rules and regulations were suggested in order to prevent institutional investors to take 
on too much risk. Several regulatory frameworks had been applied before the financial 
crisis but they were not regarded as adequate. With the planned introduction of 
Solvency II, a risk-based capital requirement for institutional investors will be 
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introduced. Even if the insurance industry did not perform as bad as the banking 
industry during the latest financial crisis, great challenges for the insurance industry are 
ahead (Wagner, 2014, p. 111). And as European life insurance industry alone accounted 
for EUR7.4 trillion in assets in 2010, Solvency II has been argued to be one of the most 
influential forces to the insurance industry and its investment policy (Horing, 2013, p. 
250). The following part under this heading will deal with factors that determine, in one 
way or another, how insurers allocate assets and what measures they have to take into 
account. Even if the parts beneath are intertwined to a very large extent breaking them 
down into subheadings is an attempt to highlight key characteristics of a complex 
subject.   

 Asset/liability management 3.5.1
One of the first studies to link concepts of interest yields and duration to the insurance 
industry was Redington (1952; cited in Babbel, 2001, p. 9). The concepts had been 
developed by Macaulay [1938] and Hicks [1939] but the insurance industry was slow 
on picking up the on the models, much likely since the interest rates during the period 
and to the late 1970s was relatively stable (Babbel, 2001, p. 10). The ignorance towards 
new models resulted in poor asset/liability management (ALM) especially during the 
1970s and lead to a mismatch between assets and liabilities (Zenios, 1995, p. 77). In 
order to harmonize the two sides of the balance sheet and created portfolios that were 
more appropriate in terms of matching durations of assets and liabilities different ALM 
models were developed (Zenios, 1995, p. 78). The difficulties insurers and other 
institutional investors can face, and that is different from asset-only investors, is that 
asset-liability investors need to adjust for the return on liabilities (Hoevenaars et al. 
2008, p. 2955). Hoevenaars et al. (2008) also underline how academic research has 
often overlooked asset-liability investors in favour for asset-only investors. And even if 
this study has a clear focus on the asset side of the insurers’ balance sheet it is 
impossible to disregard the liability factor, as it is a determinant of insurers’ asset 
allocation (Hoevenaars et al., 2008).  
 
In practice, matching assets and liabilities can be more advanced than subtracting 
expected outflows to policyholders to expected cash flows from assets (Babbel, 2001, p. 
10). One reason to this, disregarding all expected cash flows from the asset side of the 
balance sheet, is the fact that insurers can be subject to very large and sometimes 
unexpected claims (Parker, 1997, p. 56). Where an example of this is the plane crash of 
Germanwings where Allianz might see huge claims as explained in the introduction. 
Parker (1997) develops the implications of matching assets and liabilities and concludes 
that a mismatch can be a deliberate choice by investment managers because investments 
with higher expected return could be found elsewhere. Further, insurance policies can 
be of very long-term character and exact matching over such a long period could be 
regarded as impossible (Parker, 1997, p. 56).  
 
Another factor that could add to the complexity of ALM is major events, like 9/11 or 
war, can lead to peaks in the implied volatility (Bodie et al, 2011, p. 639). Bodie et al. 
(2011, p. 639) refers to this as the ‘investor fear gauge’ since volatility correlates with 
crisis. Static models that use term structures of asset and liabilities as the main matching 
point have proved to be insufficient during volatile conditions as they imply that 
volatility is constant (Bodie et al., 2011, p. 639; Zenios, 1995, p. 80). Instead stochastic 
models with the ability to describe returns on both sides of the balance sheet have been 
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preferred during volatile market conditions (Zenios, 1995, p. 80). The benefit with 
stochastic analysis is the estimation probability outcomes and in stochastic models 
variables can change randomly (Hull, 2012, p. 688). However, even if such models like 
the Monte Carlo simulation can be appropriate (Jamshidian and Zhu, 1997, p. 44) the 
variables used can be limited in their ability to predict future movements as they can 
build on past events (Hull, 2012, p. 386). Markowitz (1952) contributed with founding 
aspects of ALM and risk management stochastic models for both single period and 
multi-period have been developed. The multi-period method has dynamic capabilities 
and portfolios’ can be adjusted by managers’ (Zenios, 1995, p. 80). This can be 
translated to active asset allocation and asset allocation policy where managers deviate 
from the policy to adjust economic capital or to capture value from market movements 
(Bodie et al, 2011, p. 536; Parker, 1997, p. 56).   

 Interest rates and Inflation 3.5.2
Bonds accounted for 64 percent of European insurers’ asset allocation in the end of 
2011 where 64 percent 28 of them were held in government bonds and 36 percent in 
corporate bonds (IE and Oliver Wyman, 2013, p. 19). The relationship between bonds 
and interest rates expose the bondholder for both capital gains and losses (Bodie et al., 
2011, p. 537). A market environment with low or declining interest rates can also 
translate to lower performance as insurers’ safety margins become smaller (Grosen and 
Jorgensen, 2002, p. 64). The reason to this is that low interest rates mean that present 
value of future obligations becomes higher (Berends et al., 2013, p. 47; Albizzati and 
Geman, 1994) because future value is discounted by the interest rate (Hoevenaars et al., 
2008, p. 2961). Both asset allocation and ALM is to a large extent the management of 
interest rates and matching expected outflows with cash flows from assets. The above 
mentioned aspects, which affect both sides of the balance sheet, enforce the central role 
interest rates have in ALM and insurers asset allocation (Babbel, 2001, p. 10). During 
the 1990s when interest rates became more volatile the industry could no longer solely 
relay on portfolio immunization which had been the answer to the duration mismatch 
between asset and liabilities (Zenios, 1995, p. 78). Differences within the industry have 
also resulted in different ways of dealing with ALM. One of them regards hedging 
where life- insurers usually try to hedge liabilities with long-term investments in bonds 
(Bodie et al., 2011, p. 985). However, long-term investments can expose the investor to 
other risks, such as liquidity and inflation (Bodie et al, 2011, p. 1007). Since the initial 
work by Fisher [1930] interest rates and inflation has be widely discussed (Fama, 1975, 
269). Observations of the relationship between the two have suggested that there are 
evidence for the assumptions that present rates of interest have a relationship with past 
inflation rates (Fama, 1975, p. 269). The ability to estimate inflation can be regarded as 
beneficial as gains from investments can be offset by inflation (Bodie et al., 2011, p. 
154) 

 Solvency I 3.5.3
In 2002 the European Union made changes solvency requirement established in the 
1970s (Lloyd’s, 2015). The update of the requirements included all EU members and 
was constructed in a matter that meant that European insurers had to carry low risk 
assets that where comparable to the average claims over the last three year period 
(Zweifel, 2014, p. 136). Other requirements concerned similar aspects and special 
reserves need to be held for classes that are classified as volatile, such as aircraft and 
ships liabilities (Lloyd’s 2015). The framework for Solvency I is argued to rely heavily 
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on the assumption that i.e. a life-insurer have a survival rate of 95 percent when the 
capital is equal to four percent of the provision (Hull, 2012, p. 59). The regulatory 
framework of Solvency I is now close to its end and where for only capital for risk 
concerning underwriting the new directive will consider additional risk (Hull, 2012, p. 
279) which will be described next. 

 Solvency II 3.5.4
The new regulatory framework for the insurance industry known as Solvency II will be 
introduced on 1 January 2016 and replace Solvency I (EC, 2014, p. 2). Solvency II will 
rest on three pillars that are constructed to harmonize 1) valuation and risk based capital 
requirements, 2) requirements considering governance and risk management, and 3) 
reporting and public disclosure (EC, 2014, p. 2). The largest change insurers will have 
to adjust to is the reserve standards of liquid asset that firms will need to bear (Rees et 
al., 1999, p. 55). The regulatory framework of Solvency II is intended to resolve the 
issues found in Solvency I which have mostly concerned risks from liabilities held by 
the insurer (van Bragt et al., 2010, p. 1). In Solvency II risks from investment and 
operations will be included (Hull, 2012, p. 279). Under Solvency I the capital 
requirements for investment risk have been ignored as requirements for holding equities 
have been similar to bonds (van Bragt et al., 2010, p. 1-2). As the market risk capital 
requirements could be perceived as harder meaning that an insurer needs to have 
reallocated their investments in order to meet market risk requirements their asset 
allocation strategies could be affected. This is something the insurance industry have 
argued for as well (CGS, 2011; cited in Horing, 2013, p.251)  
 
Previous studies of the subject have come to different conclusions i.e. Munch and 
Smallwood (1980) found out that capital requirements decreased the number of 
insolvencies since it also reduced the number of small insurers. Rees et al. (1999) found 
similar results when they carried out studies on the European insurance industry and 
concludes that while a unified framework, such as Solvency II, could be suitable in 
order to gain fair competition, the most important aspect of the Solvency requirements 
is transparency. This led to the conclusion that the policyholder can make rational 
decisions and that insurers meet their requirements as long as they have the ability to 
evaluate them (Rees et al., 1999, p. 67-68). Nevertheless, reports from the financial 
industry found that insurers’ asset allocation policy changed as insurers moved from 
illiquid investments into more liquid corporate bonds (Morgan Stanley and Oliver 
Wyman, 2010; cited in Horing, 2013, p. 253).   
 
However, the straightforward approach implied by Horing (2013) might be regarded as 
a simplification of a complicated matter as safety levels for insurers are calculated based 
on risk measures over a specific time horizon (Wagner, 2014, p. 111). Wagner (2014) 
describes the valuation of assets and liabilities and the capital risk charge over the 
period of one year as the most important aspect of the framework. While Solvency II is 
being finalized, several details of it are being reviewed and tuned. One of these aspects 
is the net asset value (NAV) and how it will be estimated (Wagner, 2014, p. 111). 
Assets less liabilities is called net asset where calculations are used as a foundation for 
the capital requirements. The NAV is based on value at risk (VaR) measurements, but 
disagreements whether to use a standardized model or individual models have 
concerned the industry (Wagner, 2014, p.111). Whatever the final framework of 
Solvency II will include, it has been argued that it will demand higher attention to risk 
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management and the development of risk management tools to manage assets and 
liabilities (Basse and Friedrich, 2000; cited in Wagner, 2014, p. 111). Gartzert and 
Kosub (2014) also regard investments in alternative assets as a concern for insurers 
under Solvency II. With current market environment, insurers have moved towards 
investments providing higher returns than traditional asset but under Solvency II 
investments in real estate and infrastructure could become more problematic as such 
projects have commonly been financed with debt (Gatzert and Kosub, 2014, p. 352). 
 
In order to calculate the economic capital, Wagner (2014) uses a model framework that 
calculates the Solvency Capital Requirement (SCR) using VaR with a confidence level 
of 99.5 percent for the time horizon of one year, which is in line with solvency 
directives (EC, 2014, p. 6). In the equation 11 is the market value of the insurance 
company’s assets at period 0-1. L is the liabilities for the period and E the equity capital 
“is the result of the difference between the stochastic market value of asset 𝐴!  and 
liabilities 𝐿!”: (Wagner, 2014, p. 114) 
 
𝐸! =𝐴! − 𝐿!, 𝑡 = 0, 1                                                                                    Equation 11 
 
A joint report by Morgan Stanley and Oliver Wyman (2010) described the regulatory 
framework as a promoter of short-term investments. The report suggested corporate 
bonds with less than three years to maturity to be the industry’s choice of risky asset. At 
the same time less asset would be allocated to equity and real estate investments 
(Morgan Stanley and Oliver Wyman, 2010, p. 65). A survey performed on the insurance 
industry by BlackRock (2012) states that 32 percent of the insurers will increase their 
asset allocation in alternative asset, such as private equity. Both reports also comes to 
the conclusion that derivatives will be a sufficient way of managing risks and that an 
increase in derivative assets will be a result of Solvency II (BlackRock, 2012, p. 6-7; 
Morgan Stanley and Oliver Wyman, 2010, p. 65;). Insurance Europe (2013, p. 34) 
explains that expected move into short-term investments as a result of the managing 
balance sheet volatility, which is anticipated to increase when holding large portions of 
long-term investments.  
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Source: IE and Oliver Wyman, 2013, p. 33 

Figure 5 Solvency II and balance sheet requirements 

 
As shown in figure 5, the capital requirements established by Solvency II demand of a 
buffer in addition to the SCR as a matter of good risk management practise which is 
especially driven by the volatility of the balance sheet. Moreover, both requirements 
affect insurers’ investment decisions (IE and Oliver Wyman, 2013, p. 33-34). In 
addition, a minimum capital requirement (MCR) will be included to the framework of 
Solvency II (Hull, 2012, p. 279). If an insurer cannot fulfil the MCR it can be prohibited 
to engage in insurance operations and/or forced into liquidation (Hull, 2012, p. 279) 

 Credit ratings 3.5.5
Credit ratings are widely used by investors and are measurements of the quality of an 
investment (Hull, 2012, p. 18). As many insurance companies are listed on stock 
exchanges they are also rated by rating agencies. A study by Horing (2013) regarded 
credit ratings as a major influence on the insurance industry and argues that the credit 
rating requirements are harder as they require 68 percent more capital than the standard 
model that will be used under Solvency II. Morgan Stanley and Oliver Wyman (2010; 
cited in Horing, 2013, p. 253) argued that keeping good credit ratings leads to a 
significant shortening of the maturities of the investments among insurers. 
 
Table 2 adopted from Horing (2013) provides capital requirements for Solvency II and 
S&P ratings that insurers will have to adjust to in order to keep their ratings and avoid 
regulatory intervention. The table is provided to create an overview of implications that 
insurers could meet and what actions they will take. In table 2 the capital requirement 
for credit spread risk depends on the rating of the debt and the maturity of it (Horing, 
2013, p. 257).  

Asset less 
liabilities 

Estimated 
asset 

Present value 
of future 

liabilities 

Funds available 
volatility as 
protection 

Solvency capital 
requirement 



37 

Table 2 Credit ratings and Solvency II 

       
 

Stress scenario 
Standard model 
capital charge QIS5 
(99.5%) 

S&P rating model 
capital charge A 
(99.4%) 

Equity Decrease in value of 
equity and 
alternative 
investments 

40% for alternative 
investments need to 
be met, 30% for 
equities listed in 
OECD or EEA 

48% for hedge 
funds; 38-68% for 
equities and 51-81% 
for private equity. 
The figures depend 
on country and 
region 

Property Decrease in value of 
i.e. real estate 

25% for property 
including 
involvements in real 
estate firms with 
sporadic income 

20 % for real estate 
occupied by owners. 
11-24% for 
investments in real 
estate firms 
depending on 
country and region 

Credit 
spread 

Decrease in value of 
bonds as a result of 
wider spreads 

0.9-60% for bonds; 
0.6-32% for AAA-
rated covered bonds; 
0-45% on non-EEA 
and 0% on sovereign 
debt 

0.1-70% for bonds 
depending on 
maturity. 0% capital 
charge for AAA-
rated sovereign debt 

Interest 
rate 

Fall or rise in 
interest rates leading 
to a change in net 
value of 
asset/liabilities 

Depending on 
interest rate 
sensitivity assets and 
liabilities, i.e. 70%/-
75% on one year 
swap rate and 42%/-
31% on 10 year 
swap rate 

2-20% depending on 
country and region 

                                                                                                  Source: Horing, 2013, p. 257 
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3.6 Asset allocation decisions 

The most likely first studies about the asset allocation policy were carried out by 
Brinson et al. (1986b) and Brinson et al. (1991), and investigated in the variation of 
returns of large corporate pension plans (91 in 1986; 82 in 1991). Even though the 
findings made by Brinson et al. (1986b) and Brinson et al. (1991) have received 
criticism like by Hensel et al. (1991) or Jahnke (1997) and have also often been 
misunderstood or wrong interpreted by others; Ibbotson and Kaplan (2000) confirmed 
that asset allocation policy explains 90 percent of the variability of fund returns over 
time, and points out that pension funds are less active than mutual funds. In addition, 
Ibbotson and Kaplan (2000) state that policy differences among funds account for only 
about 40 percent of return variation, while at the same time on average just over 100 
percent are attributable to the level of return, which is seen as the ratio between the 
policy benchmark return and the fund’s actual return (Ibbotson and Kaplan, 2000).  
 
When Drobetz and Kohler (2002) compared the findings for the U.S. to continental 
European data in particular Germany and Switzerland, they found out that asset 
allocation policy explains 80 percent of variation in return over time, about 60 percent 
of the return variability among funds and 130 percent of the return level. They 
concluded that even though the level of active management is similar neither the range 
of products nor the quality of active management is the same like in the U.S. Instead of 
adding value, the active management of central European balanced mutual funds rather 
destroys value (Drobetz and Kohler, 2002). However, the exploratory power of asset 
allocation policy is dominated by market movements as several later studies such as 
Hensel et al. (1991), Ibbotson and Kaplan (2000), Xiong et al. (2010), Idozorek (2010) 
and Ibbotson (2010) pointed out. 
 
In figure 6, adopted from IE and Oliver Wyman (2013, p. 19), the pie chart displays the 
weights of European insurers’ holdings in late 2011 where statistics are based on a 
survey by IE and Oliver Wyman from 2013. 
 

 
  

Source: IE and Oliver Wyman, 2013, p. 19 

Figure 6 Asset allocation among European insurers 
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Although, insurers have the possibility to invest into a wide variety of assets to satisfy 
the needs of their broad product range (see figure 4), the survey of Insurance Europe 
and Oliver Wyman (2013) finds that two-thirds of insurers’ investments are allocated to 
debt securities, which includes corporate and government bonds, and 15 percent are 
equity securities (see figure 6). Insurance Europe and Oliver Wyman (2013) conclude 
that these asset classes meet their needs in terms of risk and term profiles best (IE and 
Oliver Wyman, 2013, p. 19).  
 
As mentioned earlier, insurers faced changing market and regulatory environment and 
thus had to find new ways to manage their risk and enhance their income (Basse et al., 
2007, p. 617-619; Cummins et al., 1997, p. 13). Due to their nature, financial 
derivatives can be powerful for hedging as well as for income enhancement/speculation 
(Bodie et al., 2014, p. 678; Cummins et al., 1997, p. 15). While hedging reduces risk 
exposure, it can be significantly increased by some income-enhancement strategies 
whereas others such as covered call strategies are as risky as traditional investments like 
stocks or bonds (Cummins et al., 1997, p. 15). The studies of Cummins et al. (1997, 
2001) about the derivative usage of insurance companies in the U.S. found evidence that 
capital-to-asset ratio and derivative usage, in contrast economies of scale and the use of 
derivatives, are negatively related. The reason for the latter is seen in the fact that 
investment in setting up a derivatives operation is only worthwhile in case of an above 
average risk exposure (Cummins et al., 2001, p. 87), while the former is due to relative 
low probability of incurring financial distress costs associated with well capitalization 
(Cummins et al., 2001, p. 87), which lead to the assumption that “some insurers view 
derivatives and capital as being substitutes to each other” (Raturi, 2005, p. 89). Later 
studies such as Hardwick and Adams’s (1999) on U.K. life insurers or Raturi’s (2005) 
on U.S. insurance underpin the positive relationship between firm size and derivative 
usage for different region and/or time period.  
 
Moreover, Cummins et al. (1997, 2001) found that the two broad types of insurance 
make approximately equal use of derivatives, but there are nevertheless differences 
between them. Life insurance companies not only hold a higher proportion in 
derivatives than property and casual (PC) insurers, they also primarily manage their 
interest rate and exchange rate risk while the focus of PC firms derivatives use lies on 
equity and exchange management (Cummins et al., 1997, p. 38).  Even though, the 
study of Cummins et al. (1997) found that the general usage of derivatives for risk 
managing purposes by the U.S. insurance industry increased over time while the overall 
proportion of all insurance using derivatives nevertheless remained small (Cummins et 
al., 1997, p. 38), there is a strong likelihood that the number have changed in the 
meantime since the study used date of 1994 (Raturi, 2005, p. 90). However, Raturi’s 
(2005) study does not only state that the derivative market grow apart from some 
setbacks, but is also confident that the derivative usage by insurance companies will 
increase further (Raturi, 2005, p. 95-96). 
 
 
 
 
 



40 

3.7 Risk and return analysis   

As institutional investors may choose to disclose limited information about their 
strategies and how they have obeyed the benchmark, researchers will have to develop 
methods to clarify the strategy from an external perspective. This is to separate returns 
from active asset allocation and policy (Drobetz and Kohler, 2002, p. 221), make 
comparisons to other institutional investors and/or market indices (Ibbotson and Kaplan, 
2000). As previous studies that have mainly been conducted on mutual and pension 
fund performance (i.e. Drobetz and Kohler, 2002; Ibbotson and Kaplan, 2000; Brinson 
et al., 1991), the results have differed and so have interpretations of them too (Ibbotson 
and Kaplan (2000, p. 26). An early study by Brinson et al. (1991) set out to investigate 
return attributes and if they could be explained by asset allocation policy. As the early 
studies by Brinson et al. (1991) and Brinson at al. (1986b) have been used as a 
foundation for more present studies, the view that over 90 percent of the return has been 
tied to policy has been established (Ibbotson and Kaplan, 2000, Brinson et al., 1991).  
 
However, the original study by Brinson et al. (1991) did not intend to answer questions 
of variation in performance but has regularly been used for this purpose (Ibbotson and 
Kaplan, 2000, p. 26). The study by Brinson et al. (1991) made comparisons to 
investment alternatives that could be less sufficient as asset allocation policy was valued 
against holding cash. This means that the alternative to an asset allocation policy is to 
disregard all investments with higher riskiness than cash (Ibbotson and Kaplan, 2000, p. 
29). And in order to conduct a thorough review of past studies it is not only important to 
use the results of present studies but also examine the methods used when establishing 
these results.  

 Style analysis 3.7.1
Style analysis or asset class factor model developed by Sharpe (1992) was established to 
overcome the problem of information shortage (Drobetz and Kohler, 2002, p. 221). The 
first step includes identification of different asset classes among an investor’s portfolio 
and when the exposure is determined, the asset class factor model can be used to 
determine which value i.e. fund managers adds from active management (Sharpe, 1992, 
p. 7). The model can be described as a way of “identifying what combination of long 
positions in passive indices would have most closely replicated the actual performance 
of a fund over a specific period of time” (Drobetz and Kohler, 2002, p. 221). The model 
is regularly used when conducting investment analysis (Sharpe, 1992) and is written as: 
 
𝑅!"= 𝑏!!𝐹!! + 𝑏!!  𝐹!! +⋯+ 𝑏!"𝐹!" + 𝑒!"                                                   Equation 12 
 
where the return on asset i in time t is represented by R; 𝐹!! and 𝐹!! denotes the value of 
factor 1 and factor 2 at time t, 𝐹!" is the value of factor n at time t, and 𝑒!" is the return 
from a specific non-factor asset. 𝑏!!  𝑡𝑜 𝑏!"  are sensitivity measures of the other factors, 
𝐹!! through 𝐹!" (Drobetz and Kohler, 2002, p. 221; Sharpe, 1992, p. 8).  
 
The main contribution of the asset class factor model is the ability to extract how much 
of the total return is represented by a single factor as 𝑏! values are required to be 
summed up to 100 percent, representing the entire total return, the model shows both 
individual asset class returns and sensitivities (Sharpe, 1992, p. 8). The 𝑒! represents 
managers’ influence as it regards security selection and market timing, whereas the 
terms within the brackets represents the asset allocation policy (Drobetz and Kohler, 
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2002, p. 221) or referred to as style by Sharpe (1992, p. 8).  However, the established 
asset classes restrict the models suitability as Sharpe (1992) suggests that asset classes 
should be clustered into classes not only by their difference in return but should also be 
“ … .  mutually exclusive 𝑎𝑛𝑑   exhaustive” (Sharpe, 1992, p. 8) and will be further 
discussed under the next heading.  And since “factor models are usually evaluated on 
the basis of their ability to explain the variance of returns, i.e., on the basis of their 𝑅!” 
(Drobetz and Kohler, 2002, p. 221). By constructing a definition concerning asset i it is 
possible to make predictions of the percentage representing the variance (Sharpe, 1992, 
p. 8)   
 
𝑅! = 1−    !"#(!!)

!"#(!!)
                                                                                           Equation 13 

 
 
Further, as mentioned earlier it is stressed that securities with similar characteristics 
such as different standard deviation when correlation is high, or have low correlation 
with one another should be clustered together in the same asset class. This because the 
𝑅! value in equation 13 displays the amount of the variance of 𝑅! as a result of the n 
asset class That is also why a security cannot be included in more than one asset class 
(Sharpe, 1992, p. 8).  

 Asset class model and Benchmark 3.7.2
The process of determining the return on asset allocation policy starts with constructing 
a representative construct of asset classes that can be followed at a low cost (Ibbotson 
and Kaplan, 2000, p. 27). Sharpe (1992) used an asset class model that consists of 
securities combined into different asset classes depending on key characteristics. The 
key characteristics of the asset classes concerned the return, which had to differ, they 
had to be mutually exclusive (Sharpe, 1992, p. 227). The construction of the different 
indices can then be used to provide and track what a passive investor could have 
received in return having held the same asset class weights for the period (Sharpe, 1992, 
p. 226). This construction often serves as a foundation when researching asset allocation 
and investment managers’ capabilities (i.e. Ibbotson and Kaplan, 2000; Xiong et al., 
2010) and is constructed using market capitalization weight (Sharpe, 1992, p. 226). 
 
For the construction of the index researchers have used different securities depending 
both on the characteristics of the researched object and the geographical area. Brinson et 
al. (1986b) used nine asset classes with a focus on the US market for their study of US 
pension funds. A second study by Brinson et al. (1991) included four different asset 
classes representing bonds, equity, cash and other. Ibbotson and Kaplan (2000) used 
five different asset classes with a concentration on the US market. The securities 
included into the asset classes have from previous studies been adopting a home biased 
approach both for stocks, cash equivalents and bonds, from which Drobetz and Kohler 
(2002, p. 223) have stressed the currency risk as a possible factor for the argument.   
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Table 3 Asset class constructs 

 
No. 
Asset 
Classes 

Asset Class 
Constructs Benchmark 

Brinson 
et al. 

(1986b) 
9 

Equities, Venture 
capital, Bonds, 
Real estate and 

Cash 

Equities: Wilshire 5000 total performance index; 
Capital International Perspective 

Venture capital: Venture Capital Journal 
Bonds: Lehman Brothers Kuhn Loet 

Government/Corrporate bond index, 
Salomon Brothers Inc, Lehman Brothers 
Kuhn Loet Yanke and Global Index 

Real estate: Frank Russell Company 
Cash: 30-day US treasury 

Brinson 
et al. 

(1991) 
N/A Equities, Bonds, 

Cash and other 

Stocks: S&P 500, 
Bonds: Salomon Broad Investment Grade bond 

index 
Cash: 30-day Treasury bills 

Sharpe 
(1992) 12 

Cash, Stocks,  
Bonds and 
Mortgage 
securities 

Stocks: FTA Japan Index, FTA Euro-Pacific Ex 
Japan Index, Sharpe/BARRA Small 
Capitalization Stock Index, 
Sharpe/BARRA Medium Capitalization 
Stock Index, Sharpe/BARRA Growth 
Stock Index, Sharpe/BARRA Value Stock 
Index 

Bonds: Salomon Brothers' Non-U.S. Government 
Bond Index, Lehman Brothers' Corporate 
Bond Index, Lehman Brothers' Long-term 
Government Bond Index, Lehman 
Brothers' Intermediate-term Government 
Bond Index 

Cash 3-months: Salomon Brothers' 90-day 
Treasury bill index 

Mortgage related: Lehman Brothers' Mortgage-
Backed Securities Index  

Ibbotson 
and 

Kaplan 
(2000) 

5 Stocks, Bonds and 
Cash 

Stocks: Large-cap US CRSP 1-2 portfolioa , Small-
cap U.S. stocks CRSP 6-8 portfolioa, Non-
U.S. stocks MSCI Europe/Australasia/Far 
East Index  

Bonds: US Bonds Lehman Brothers Aggregate 
Bond Index   

Cash: 30-day US T-bills 

Drobetz 
and 

Kohler 
(2002) 

14 Stocks, Bonds and 
Cash 

Stocks: Morgan Stanley Capital International 
Europe ex CH, Switzerland, North 
America, Asia Pacific  

Bonds: Solomon Smoth Barney World 
Government bond index: Germany, 
Switzerland, United States, Japan 

Cash 1-month: German mark, Swiss franc, U.S. 
dollar, U.K. pound 

Xiong et 
al. (2010) 11 Stocks, Bonds and 

Cash 

Russell Top 200 Growth Index, Russell Top 200 
Value Index, Russell  

Midcap Growth Index, Russell Midcap Value 
Index 
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By examining the constructs of previous studies, data from several benchmarks are 
computed into asset class constructs. The return of the asset class constructs is 
commonly subtracted with 25 basis points annually to represent fees (Ibbotson and 
Kaplan, 2000, p. 27). The return from the different classes, combined or on their own 
then represents a possible return from a passive investment, which represents the asset 
allocation policy (Xiong et al., 2010, p. 1). 

 Decomposition formula 3.7.3
In Ibbotson and Kaplan (2000), the authors are trying to explain how much of the return 
stems from asset allocation policy. The study is an attempt to clarify earlier studies by 
Brinson et al. (1991) which was used as a framework for the research field. The Brinson 
et al. (1991) study had, however, been misinterpreted under the years and Ibbotson and 
Kaplan (2000) regarded it as necessary to contribute with clarifications. In the study, the 
authors attempt to answer three questions regarding asset allocation and return 
(Ibbotson and Kaplan, 2000, p. 26). The first question concerned with variability of 
returns over time was a question Brinson et al. (1991) had set out to answer too. The 
second question regarded how much of the return from different funds could be 
explained by asset allocation policy. And the last question asked in the study was to 
which portion of the total return that could be explained by asset allocation policy 
(Drobetz and Kohler, 2002, p. 221; Ibbotson and Kaplan, 2000, p. 26) 
 
In order to conduct necessary analysis the historical return has to be divided into policy 
and active return (Drobetz and Kohler, 2002, p. 221). This can be implemented by using 
what both Drobetz and Kohler (2002), and Ibbotson and Kaplan (2000) refer to as 
decomposition formula which is based on past returns and is written as follows  
 
𝑅!"  = 1+ 𝑃𝑅!" 1+ 𝐴𝑅!" − 1                                                                  Equation 14  
 
where the total return is represented by 𝑅!"  , the return from policy is represented by 
𝑃𝑅!"; 𝐴𝑅!" is the active return and where i and t denotes individual fund and period 
(Drobetz and Kohler, 2002, p. 222). In order to calculate the return from asset allocation 
policy, Ibbotson and Kaplan (2000, p. 27) suggest using the returns and weights of the 
different asset class benchmarks by using:   
 
𝑃𝑅!"  = 𝑏!!𝑅!! + 𝑏!!𝑅!! +⋯+ 𝑏!"𝑅!"                                                          Equation 15 
 
In equation 15 the policy return, 𝑃𝑅!", is equal to fund i’s weights, b. The 𝑅!!  denotes 
the asset class return in period t (Drobetz and Kohler, 2002, p. 222; Ibbotson and 
Kaplan, 2000, p. 27). When both the policy return and the total return have been 
projected, it is possible to make predictions on the other part of asset allocation which 
concerns market timing and security selection, often referred to as a way of measuring 
investment managers’ skills and capabilities (Drobetz and Kohler, 2002, p. 22). In 
equation 16, the 𝐴𝑅!" is the active return, while 𝑅!"  and  𝑃𝑅!" are denoted to the same 
factors as in equation 4 and where active management is calculated: 
 
𝐴𝑅!"  = !!!!"

!!!"!"
 -1                                                                                           Equation 16 
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 Variability through time 3.7.4
While the Brinson et al. (1986b) study found that 93.5 percent of the variability across 
time of pension fund return came from asset allocation policy, a later study by Brinson 
et al. (1991) found that 91.5 percent of 82 U.S. based pension funds return across time 
came from policy. This made the authors confident in stating that over 90 percent of the 
returns are result of asset allocation policy (Brinson et al., 1991, p. 45). The numbers 
are close to those of Ibbotson and Kaplan (2000, p. 29), who found that 81.4 percent of 
the return across time was explained by asset allocation policy among mutual funds and 
88 percent for pension funds. As the three studies had been carried out on U.S. based 
funds, Drobetz and Kohler (2002) performed similar studies on German and Swiss 
balanced mutual funds and recorded similar numbers as Ibbotson and Kaplan (2000) 
did, as 82.9 percent of the variability across time was explained by asset allocation 
policy (Drobetz and Kohler, 2002, p. 225).  
 
The method used to explain the return across time is a time series regression of either 
monthly returns (i.e. Drobetz and Kohler, 2002; Ibbotson and Kaplan, 2000) or 
quarterly returns (Hensel et al., 1991; Brinson et al., 1986b) for each fund. Drobetz and 
Kohler (2002) used the distribution of the R2 in order to estimate how much of the 
variability in the returned was explained by policy. The time series R2 was further used 
to measure how accurately fund managers stayed with their asset allocation policy and 
the performance compare to a benchmark index (Drobetz and Kohler, 2002, p. 222).  
 
When measuring the funds individual total return, the investment policy tended to 
explain even more of the return through time since managers tend to stick with their 
long-term strategic plan (Ibbotson and Kaplan, 2000, p. 28). This was also the case in 
the in Drobetz and Kohler’s (2002) study, where 96 percent of the monthly return was 
explained by policy. The major difference between the U.S. studies and the one of 
Drobetz and Kohler (2002) which focused on Swiss and German funds was managers’ 
ability to add value. While U.S. based managers had the ability to add value by active 
management, the Swiss and German ones destroyed value through active management 
(Drobetz and Kohler, 2002, p. 226).    

 Variation among investors 3.7.5
The total annual compounded return for each fund was then processed using cross-
sectional analysis: 
 
𝑅! = 1+ 𝑅!! 1+ 𝑅!! … 1+ 𝑅!" … 1+ 𝑅!" − 1  !                              Equation 17 
 
where 𝑅! is the annual compounded return for individual fund i over the whole period. 
𝑅!" denotes a fund’s total return for period t, R the periods of collected return while N is 
the length of the time period in years (Drobetz and Kohler, 2002, p. 222; Ibbotson and 
Kaplan, 2000, p. 27). The variation among funds was regarded as important since it 
provided explanations of the variation of the return level between funds (Ibbotson and 
Kaplan, 2000, p. 29). In order to explain funds’ performance compared to another cross 
sectional regression analysis of the total compounded return of each fund where run 
(Ibbotson and Kaplan, 2000, p. 30). However, the result between Ibbotson and Kaplan 
(2000), and Drobetz and Kohler (2002) differentiated quiet a lot since the first study 
found that 40 percent of the variation of the return was explained by policy while the 
latter found that 65 percent of the return was a result of the asset allocation policy 
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(Drobetz and Kohler, 2002, p. 227; Ibbotson and Kaplan, 2000, p. 31). Both studies also 
carried out calculations on the annual return (see equation 18) denoted to asset 
allocation policy where   𝑃𝑅!  is the annual compounded return from policy on an 
individual fund i over the whole time period. And 𝑃𝑅!" denotes fund i policy return in 
period t: 
 
𝑃𝑅! = 1+ 𝑃𝑅!! 1+ 𝑃𝑅!! … 1+ 𝑃𝑅!" … 1+ 𝑃𝑅!" − 1!                   Equation 18 
 
In addition, the performance is measured as ratio between the compounded annual 
policy return (𝑃𝑅!) divided by the compounded annual investment return (𝑅!) (Drobetz 
and Kohler, 2002, p. 230; Ibbotson and Kaplan, 2000, p. 32), for Surz et al. (1999) 
arguing that the ratio is a better estimate of the importance of the investment policy 
since it indeed explains the variability of returns rather than the magnitude like in earlier 
Brinson et al. studies (Drobetz and Kohler, 2002, p. 230; Ibbotson and Kaplan, 2000, p. 
32; Surz et al., 1999). While the studies of Brinson et al. and the one of Ibbotson and 
Kaplan (2000) report that nearly 100 percent of the ROI is explained by the investment 
policy, the averaged of the ratio of Drobetz and Kohler’s (2002) research on Swiss and 
German mutual funds is about 130 percent which means that active management 
destroys value (Drobetz and Kohler, 2002, p. 230; Ibbotson and Kaplan, 2000, p. 32; 
Surz et al., 1999). 

3.8 Theoretical framework model 

The chapter laid out the theoretical framework of the study, which is summarised in 
figure 7. The research field of insurers’ asset allocation is mainly affected by two 
components:  Portfolio theory and investment determinants. The framework of modern 
portfolio theory builds Markowitz Mean-Variance model within which the Capital 
Asset Pricing Model (CAPM) and the Efficient Market Hypothesis (EMH) fall. While 
these models guide the investment decision of insurance companies, it faces also 
internal and external constrains. Market conditions like interest rates and inflation affect 
the investment choice as well as the asset/liability management. Moreover, insurances 
are not only confronted with requirements like credit ratings but also with strict 
regulations in particular Solvency. From the theoretical framework, hypotheses are 
developed. 
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Figure 7 Theoretical framework 

3.9 Hypothesis development 

Several studies (i.e. Drobetz and Kohler, 2002; Ibbotson and Kaplan, 2000; Brinson et 
al., 1991; Brinson et al., 1986b) found that mutual and pension funds’ variability of 
returns is largely explained by asset allocation policy. I.e. did Drobetz and Kohler’s 
(2002) study concludes that 96 percent of the variability of the returns over time is 
explained by asset allocation policy (Drobetz and Kohler, 2002, p. 224). The variability 
of returns can be simplified as the ups and downs during a specified period of time 
(Drobetz and Kohler, 2002, p. 220). This was also one of the motives of the original 
study by Brinson et al. (1986b). Both the original study by Brinson et al. (1986b) and 
later ones of Drobetz and Kohler (2002), and Ibbotson and Kaplan (2000) compared 
either monthly or quarterly returns over a period of time. As this study has chosen to 
construct the variability measurement differently, namely on annual basis, which means 
that results will be less descriptive but still measure the intended variability. 
 
Even if previous studies of the variability of returns over time have to a large extent 
been coherent the importance of investigating the subject in a different light can add 
valuable insight. By focusing on the European insurance industry and on a different 
time period where financial markets have been very volatile, this study distinguishes 
itself from previous research. Another important aspect brought up by Drobetz and 
Kohler (2002, p. 220) is the different investment style by managers. They argue that 
U.S. based managers are more likely to follow the laid-out investment policy since 
passive investing has been adopted to a larger extent than in Europe (Dobetz and 
Kohler, 2002, p. 220). Brinson et al. (1986b), Brinson et al. (1991) and Ibbotson and 
Kaplan (2000) found that the variability to a large extent stems from participating in the 
market. Further, the ups and downs where to a large extent result of the asset class 
weights an investor held (Ibbotson and Kaplan, 2000, p. 27). Even if past researches 
have been developed from mutual and pension funds previous results have expressed 
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that variability is explained by asset allocation policy and the following hypothesis was 
developed: 
H1: Variability of returns over time is explained by asset class weights. 
 
The importance of investigating variability of investment returns over time has another 
major contributing factor since it is measuring adherence to the policy (Surz et al., 
1999; cited in Drobetz and Kohler, 2002, p. 224).  
H2: Adherence to asset allocation policy increases return. 
 
Variation among insurers is a way of pointing out the highest performers in terms of 
investment return (Ibbotson and Kaplan, 2000, p. 27). The variation does not take ALM 
into account and could from an insurer’s perspective be determined by its liabilities. 
However, the variation among funds has in the past contributed to distribution of capital 
over asset classes (i.e. Ibbotson and Kaplan, 2000). The variation among insurers does 
also disclose how much of variation among insurers can be accounted to active asset 
allocation. Hence, asset allocation policy would explain 100 percent of the investment 
returns if the return is identical to the return of the asset class weights. Previous U.S. 
based studies have found that between 35-40 percent of the difference in investment 
return was explained by distribution of capital over asset classes (Ibbotson and Kaplan, 
2000, p. 30). Drobetz and Kohler (2002) performed studies on the variation among 
European investors and found that the variation among them was up to 60 percent 
explained by the asset allocation policy (Drobetz and Kohler, 2002, p. 231).  
 
The variation among investors and how the differences in return can be explained have 
in the past to a large degree been denoted to asset allocation policy (i.e. Drobetz and 
Kohler, 2002; Ibbotson and Kaplan, 2000). In short, this means that the difference 
between a high performance and low performance in the sense of compounded 
investment return over a studied period can be explained by the asset allocation policy 
resulting in the following hypothesis:   
H3: Variation in investment returns is explained by asset class weights. 
 
Drobetz and Kohler (2002) and Ibbotson and Kaplan (2000) both measured and 
compared the actual return of the studied funds and the return from their policy. The 
studies showed that the asset allocation policy had a higher return than the actual return, 
leaving them with the conclusion that active management did not add value to the return 
(Drobetz and Kohler, 2002, p. 225). In fact, active management decreased the 
investment return hence the development of hypothesis :  
 H4: Active asset allocation does not significantly increase return. 
  
Industry representatives and individual insurers have stressed that new regulatory 
requirements will disable the industry from investing in real estate (IE and Oliver 
Wyman, 2013). Liquidity has been regarded as the major aspect in terms of asset choice 
(Rees et al., 1999, p. 55). Researchers such as Horning (2013) and Wagner (2014) argue 
that this will result in a shift away from real estate investments and other long-term 
projects and into short-term bonds. An industry report by Insurance Europe (2013) 
clearly makes a stance that insurers will not only be discourage to make long-term 
investments but it also will exposed them to more risk as long-term investments are 
more volatile. Another reason for the shift away from real estate and infrastructure 
investments is that projects of this kind usually are founded with debt (Gatzert and 
Kosub, 2014, p. 352). The possibility of regulatory interference will by that increase as 
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ALM might become harder. With these arguments the following hypothesis  was 
constructed: 
H5: Solvency II preparations significantly decrease real estate investments. 
 
With the above mentioned considerations real estate investment can be regarded as 
important to insurers’ investment portfolio, which can be a result of either the return 
level from the real estate investments or the diversification real estate investments add 
to the portfolio. One of these benefits has been argued to be the ability to match the 
duration of assets and liabilities (IE and Oliver Wyman, 2013, p. 15). With these 
assumptions the following hypothesis was developed:   
H6: Real estate investments are positively related to investment returns. 
 
Industry reports have regarded the introduction of Solvency II as paradigm shift in the 
way insurers manage their risks and their investment patterns (Morgan Stanley and 
Oliver Wyman, 2010). The risk management of the asset side of the balance sheet have 
been argued to become more strict under the new regulatory framework (BlackRock, 
2012, p. 6-7) and it has been vocalized from studies that risk management will largely 
be managed by derivatives, or at least, increase holding of derivatives (Morgan Stanley 
and Oliver Wyman, 2010, p. 65; Raturi, 2005, p. 89). Since derivatives can be useful 
when hedging risk (BlackRock, 2012, p. 6-7; Morgan Stanley and Oliver Wyman, 2010, 
p. 65; Cummins et al., 1997, p 15) and the suggested higher attention to risk 
management. Hence, the following hypothesis was developed: 
H7: Solvency II preparations significantly increase investments in derivatives. 
 
A market environment with low or declining interest rates can also translate to lower 
performance as insurers’ safety margins become smaller (Grosen and Jorgensen, 2002, 
p. 64). The reason for this is that low interest rates mean that present value of future 
obligations becomes higher (Berends et al., 2013, p. 47; Albizzati and Geman, 1994) 
because future value is discounted by the interest rate (Hoevenaars et al., 2008, p. 
2961). Fixed income can be segmented into money markets and capital markets where 
money market instruments are short-term low risk investments such as Treasury bills 
(Bodie et al., 2014, p. 28-29). These securities are usually highly liquid and can be 
referred to as cash and equivalents, but because of their low risk and liquid character the 
yield can be regarded as low. With harder capital requirements insurers may need to 
allocate larger amount of assets in highly liquid assets in order to pass the requirements 
resulting in lost investment opportunities as assets could have been allocated to 
investments with higher return. A result of this could be that the overall performance in 
terms of overall return decreases as harder ALM requirements prohibits the insurer to 
take on more business. These assumptions lead to the construction of the last 
hypothesis: 
H8: Cash and equivalents are negatively related to investment returns. 
4 Practical method 

The chapter presents how the hypothesis of the study will be tested and the appropriate 
models and approaches used to analyse the collected data. The data collection 
procedure and the characteristics of the studied elements are given. Framework and 
comparisons are made to previous studies including statistical aspects.  
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4.1 Data source   

As mentioned earlier (see 2.5 Research strategy), secondary data is used for this study 
as it is widely used in financial research and commonly viewed as reliable. Even 
though, the data needed for the research is part of insurance companies’ financial 
statement, it is not possible to retrieve it from Thomson Reuters Data Stream which is 
provided by Umeå University. Thus the required data is collected manually from 
financial annual statements. These are seen as reliable since the data not only has to be 
reported in accordance to accounting regulations like International Financial Reporting 
Standards (IFRS) but is also scrutinised by auditing companies such as Ernst and 
Young, KPMG or Deloitte. 
 
Despite the availability and cost efficiency advantage of secondary data, it does not 
necessarily fulfil the specific needs of the research since it was collected for a different 
purpose (Zikmund et al., 2012, p. 160; Cowton, 1998, p. 427-428). This is reflected by 
the financial statements as the financial disclosures vary between the individual 
companies. However, this constrain can generally be overcome by employing author’s 
financial knowledge.  

4.2 Data sample   

A well-constructed sample can under the right circumstances be used in order to draw 
conclusions of a population (Krishnaswami and Satyaprasad, 2010). The procedure of 
sampling can be described as selection of a portion of the population in which the study 
will be carried out on (Saunders et al., 2009, p. 210-211). Census is one approach where 
the complete population is the sample (Lee Abbott and McKinney, 2013, p. 103). This 
becomes a reality when the selection requirements are very specific and/or when the 
studied sample is rather small (Lee Abbott and McKinney, 2013, p. 103). Saunders et al. 
(2009, p. 237) describes a similar situation as purposive sampling since the purpose of 
the sample is to enable the researcher to answer the research question in the best 
possible manner.  
 
As starting point for the study serves a record of listed domestic insurance companies of 
the European market, which is retrieved from Thomson Reuters Data Stream. For this 
study the European market consists of the European Union (EU) and is enlarged by the 
European Economic Area (EEA) and Switzerland. The extension is directed on the basis 
of common reporting framework and valuation methodology, in particular IFRS, in 
combination with a unified legal environment, namely Solvency II and its equivalents, 
which apply to all the countries of the EU and EEA as well as Switzerland (EIOPA, 
2015; BoE, 2015). This offers the possibility to make comparison over national borders. 
The European market is moreover selected for the importance of its insurance market 
and the status of its insurance as institutional investor (Linder and Ronkainen, 2004, p. 
4; IE, 2014, p. 32). To ensure the accuracy of the sample, the preserved list was 
manually cross-checked with the listings on the national stock exchanges.  
 
The time span of the study covers 11 years, starting with 2014 and reaching back till 
2004. The period is chosen with regard to previous studies presented in the theoretical 
framework. In addition, it reduces the effect of technical and regulatory changes 
(Carson et al., 2008, p. 878); and offers the possibility to investigate in the effects of 
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changing financial environment on asset allocation as it includes the financial crisis of 
2007.  
 
Moreover, the sample consists only of insurance companies which were active during 
the whole period to ensure its consistency by investigating in the same firms from the 
beginning till the end of the study. Thus insurance businesses that started operating in 
2004 or later are excluded from the study, by doing so the initial number of 106 
insurance companies within the European market, which was retrieved from Thomson 
Reuters Data Stream, came down to 62 firms. The sample size was evaluated in 
common practice of sampling and can be described in three steps: (1) defining the 
population (2) set the sampling frame from which the sample will be drawn from and 
(3) to select an appropriate sample size (Saunders et al., 2009, p. 212). With the use of a 
statistical approach, Malhotra (2011) defines how the sample size can be determined 
sufficient under different confidence levels, where n is the sample size N is the 
population and Z standard errors defined by the confidence level which is 1.96 for 95 
percent: 
 

𝑛 =
2500  ×  𝑁  ×  𝑍!

25 𝑁 − 1 + 2500  ×  𝑍!  
                                                                                                  

 Source: Malhotra, 2011 
 
The statistical significance model suggests a sample of 52 insurance companies based 
on the size of the population of 60. However, since this study was carried out with what 
could be more described as a census approach, the step between the sample frame and 
sample size has been determined by the characteristics of the studied industry. However, 
the decrease of predictable power over the EEA insurance industry have been 
acknowledge due to the small number of studied insurers even if the number of 
elements in the study is above the significance level according to Saunders et al., (2009, 
p. 243). Saunders et al. (2009, p. 243) state that statistical analyses can be regarded as 
sufficient with a minimum of 30 which this study meets with 42 studied companies, and 
3640 individual observations as seven variable were collected for each company over 11 
years, for seven companies it was only possible to collect data for ten years since they 
had not published their financial statement for 2014 when the data for this study was 
collected. As described earlier, the elements were selected based on geographical 
region, the EU extended by the EEA and Switzerland, and because of the regulatory 
framework of Solvency II. Secondly, the companies had to be active in the insurance 
industry and both life and non-life insurers were included. The selected companies had 
to be listed on at least one European stock exchange and had to have annual financial 
reports from 2004-2014. Reasons for exclusion from the population were singularly 
from insufficient financial annual reports, lacking essential information, and language 
restrictions when annual financial reports were not provided in English, Swedish or 
German. These reasons decreased the number of adequate insurance companies to 42.  
 
Afterwards, the data was collected manually from each individual annual financial 
statement as it was not possible to obtain the data from Umeå University’s Thomson 
Reuters Data Stream. Consequently, the dataset of this study consists of annual 
observations on asset allocation and performance of listed insurance companies within 
the EU, EEA and Switzerland from 2004 to 2014 which was collected manually from 
the annual financial statements of the single insurance companies.  
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The sample is exhaustive in the sense that merely recently founded insurance companies 
were excluded. Compared to previous studies conducted within a similar field and 
approach, the size of this study’s elements is in comparable reach. Brinson et al. (1986) 
used 58 U.S. pension funds over a time span of ten years. Drobetz and Kohler (2002) 
also used the 10-year time span conducted on 51 German and Swiss mutual funds and 
Ibbotson and Kaplan (2000) study had 58 U.S. pension funds for a five-year time 
interval. With the time constrain of a master thesis and the size of the population, the 
conclusion regarding the size is that it could not have been constructed in a different 
way without abandoning its purpose of conducting a study on the European Economic 
Area.   

4.3 Procedure of testing variability through time  

As already mentioned in section 3.3 Asset classes, Brinson et al. (1986b), Brinson et al. 
(1991) and Brinson et al. (1995) studies on portfolio performance examine portfolios 
consisting of common stock, bonds, cash and other. Where bonds were fixed income 
debt with a maturity of at least one year, excluding private placements and mortgage 
backed securities. Cash equivalents included fixed income obligations with maturities 
less than one year. The miscellaneous category ‘other’ included convertible securities, 
international holdings, real estate, venture capital, insurance contracts, mortgage-backed 
bonds and private placements (Brinson et al., 1986b, p. 41; Brinson et al., 1995, p. 134). 
Important to note is that the category ‘other’ was excluded from most of the analysis 
due to the unavailability of its complete history as well as the unknown composition of 
it (Brinson et al., 1986b, p. 41; Brinson et al., 1991, p. 42; Brinson et al., 1995, p. 134). 
This study adds the category of real estate to the composition as it will add to the 
knowledge of the composition and facilitate better benchmark constructions.  The study 
makes used of the following asset classes: debt securities, equity, real estate, loans and 
receivables, cash and equivalents, derivatives and others, as these are displayed in the 
financial annual report of insurance companies as assets invested. Apart from these, the 
study does not consider further investments such as holdings in subsidiaries. 
  
Previous researches such as Drobetz and Kohler (2002) have analysed asset class 
weights with style analysis also called quadric programming. The style analysis is 
explained by Sharpe (1992) as a way of constructing asset class weights based on the 
total return of the investment portfolio (Sharpe, 1992, p. 232). In this study, the asset 
class weights, asset classes and returns are collected from financial annual reports 
making the style analysis unnecessary. Instead, the first step after establishing ROI, 
asset classes and weights is to construct a benchmark to compare returns with. 
 
The benchmarks for different asset classes are based on Sharpe’s (1992) asset class 
factor model. The model included real estate, bonds, stocks and cash and  is developed 
with the benchmark indices shown in the table 4 below. The real estate class includes 
three indices where the data is adopted from Morgan Stanley Capital International 
(MSCI) Real Estate Index. Citi provided the data for Citi Fixed Income Indices for five 
large indices. For the equity MSCI indices for Europe, World, North America and Asia 
Pacific is used. For cash and equivalents the Euro LIBOR and Euribor for 1-month is 
used and since three insurers use US dollar as the official currency the JP Morgan 
Liquid Assets Money Markets index is included. 
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Table 4 Benchmark indices 

Asset class  Benchmark 
Real Estate Real Europe/ Europe/ ACWI 
Bonds WGBI/ USBIG/ WorldBIG, CAD/ WorldBIG, Asia Issuers/ EuroBIG 
Equity Asia Pacific/ World/ Europé/ North America 
Cash Euro Libor 1 month/ Euribor 1 month/ JP Morgan Liquid Assets 

Money Markets Inv 
  
The asset class factor model describes the returns of different asset classes over the time 
period, which then can be used to compare the insurers’ investment return. For example, 
if the investment return for the benchmark of equities is two percent and the investment 
return of the insurers’ holdings in equities is 2.1 percent, the insurer has outperformed 
the market by 0.1 percentage points which will be accredited to active asset allocation. 
This is in line with the previous research of i.e. Brinson et al. (1986b), Drobetz and 
Kohler (2002) and Ibbotson and Kaplan (2000). The second step is to assess the return 
accredited to different asset classes and its weights. Using equation 15, the policy return 
is equal to the asset class weights, giving asset allocation 100 percent of the explanatory 
power of returns if it is matched to the return of asset class weights. 
 
The last step is to perform a time-series regression of annual returns of the insurer 
investment and annual policy returns. The distribution of the time-series regression 
explains to which level asset class returns explain the total investment returns of the 
insurer (Drobetz and Kohler, 2002, p. 222). The result can be compared to holding a 
portfolio with the same weights which then also  solves how much active asset 
allocation contributes to the total return (Drobetz and Kohler, 2002, p. 222). Returns 
from active management can be controlled (see equation 16) in order to assess how 
much stems from market timing and security selection by dividing the ROI against the 
policy return where the return is constructed with the policy return and the active return 
(see equation 14). 

4.4 Procedure of testing variation among insurers  

In order to determine the variation in investment return among insurers, cross-sectional 
regression analysis is carried out on the sample. The geometric ROIs for the period are 
regressed in order to establish variation (see equation 17). To discover how much of the 
variation of the investment returns that can be explained by asset classes the sample was 
regressed using the annual geometric policy returns (see equation 18). The method was 
adopted from Drobetz and Kohler (2002) and Ibbotson and Kaplan (2000). 
 
In order to operationalize the effect of active asset allocation, the ROI from the asset 
allocation policy is used. The annual compounded return from policy is divided by the 
compounded annual ROI, a calculation that is performed on each insurer individually. 
Ibbotson and Kaplan (2000, p. 32) describe the ratio from this calculation as the 
determinant of returns. A ratio of one means, that 100 percent of the return is explained 
by selection of asset classes and that the result could have been replicated by holding 
the same proportions of assets passively (Drobetz and Kohler, 2002, p. 230). While a 
ratio lower than one indicates that an insurer outperformed the average annual return 
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based on asset classes, a ratio higher than one means that an insurer underperformed in 
terms of investment return (Drobetz and Kohler, 2002, p. 230). By dividing the sample 
between high and low performers and analyse the cross-sectional regression, it will be 
possible to detect if high performers relay more on active management or asset 
allocation policy.   

4.5 Procedure of testing Solvency II and investment decisions  

The introduction of Solvency II, which is planned to January 1st 2016, lead to what 
could be regarded as concerns from the insurance industry and its representatives (i.e. 
Insurance Europe). Arguments have been made that specific investment abilities of the 
industry have been overlooked (Morgan Stanley and Oliver Wyman, 2010, p. 65). In 
particular, policymakers’ new requirements will drive insurers to hold more liquid 
assets such as cash and equivalents, and abandon long-term investments in bonds and 
real estate (Morgan Stanley and Oliver Wyman, 2010). As the introduction date of 
Solvency II gets closer, the weight in real estate should decrease in order to confirm 
assumptions. One sample statistics and cross-tabulations will be used to investigate if 
real estate holdings decrease as the introduction of Solvency II comes closer.   
 
Both the industry and the policymakers have also stated that the new regulatory 
framework will put more emphasis on risk management of the industry (EC, 2014, p. 2). 
Investments have to be within certain specifications and ALM will be more closely 
monitored. Voices from the industry, as well as researchers, have proclaimed that this 
will lead to an increase of holdings in derivatives as those can be used for hedging 
(Raturi, 2005, p. 95-96; Cummins et al., 1997, p. 38). To analyse if the above stated 
arguments are justified, the same methods used to determine real estate weights over the 
time period will be used. 

4.6 Procedure of testing investments and ROI  

Constructed assumptions around ROI and asset classes are developed from the 
arguments above concerning real estate investments and liquidity aspects. In order to 
assess if real estate investments are positively related to investment return, association 
tests between the two variables of real estate and ROI will show if arguments can be 
certified. The association could be a direct generator of investment income, 
diversification means, or both. In order to produce additional descriptive statistics, if 
real estate holdings produce higher ROI, insurers will be divided into categories that 
display high and low performers in terms of investment returns together with their 
holdings in real estate in a cross-tabulation test and as one-sample statistics for each 
year. The same test will be performed on holdings of cash/cash equivalents and ROI. 
Regression analysis of the entire period will be conducted in order to analyse if real 
estate investments are positively related to ROI. The same type of regression analysis 
will be carried out for cash and equivalents in order to investigate if such holdings are 
negatively related to ROI.   
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4.7 Procedure of testing beta and CAPM 

In addition, beta analysis of insurers’ investment portfolios will be carried out. This 
analysis could be regarded as a measurement of the portfolios direction and correlation 
to the market. Analysis of the beta, used in the CAPM model, serves as an indicator for 
systematic risk since it relates the return of an asset or portfolio to the market return 
(Sharpe et al., 1974, p 439). To calculate the sensitivity of insurers’ return, equation 7 is 
applied where beta is the covariance of asset/portfolio return and the market return 
divided by the variance of the market return (Elbanna, 2015, p.218; Jensen, 1968, p. 
391). The policy return is used as return on the market which seems to be appropriate 
since the policy return is the passive return of the holding of the insurance companies 
that only replicates the return of the market index. Hence, the beta is computed as the 
quotient of the investment returns and the policy returns, and the variance of the policy 
returns where a beta of one would be perfectly correlated to the market, zero is 
uncorrelated to the market and a negative beta indicates that the portfolio moves in the 
opposite direction of the market. 

4.8 Statistical considerations 

In order to appropriately determine measurements, the methods used such as regression 
analysis must be proved sufficient before measuring the linear relationship of the 
dependent and independent variables (Saunders et al., 2009, p. 463; Zikmund et al., 
2009, p. 564). Regression analysis also differs from correlation analysis since the 
method is a dependence tool between dependent and independent variables (Malhotra, 
2011; Zikmund et al., 2009, p. 564). Correlation analysis is corresponding to regression 
analysis on mathematical level, but is a tool to reveal if and how variables are related to 
each other (Zikmund et al., 2009, p. 560). The association, that correlation analysis 
provides, can be used in hypothesis testing where the significance is tested (Nolan and 
Heinzen, 2007, p. 222). An extension of the regression analysis is multiple regression 
where more than one variable can be regressed with the dependent variable (Zikmund et 
al., 2009, p. 564-565). In a multiple regression a statistical term called goodness-of-fit is 
expressed which regards the precision of the regression. The statistics concerning the 
variance is measured using statistical software in order to determine the statistical 
significance. A significance value above 0.05, at a confidence level of 95 percent, 
suggests that there is a risk that coefficient of multiple determination might be a result 
of chance (Saunders et al., 2009, p. 463-464). Conversely, the probability that the event 
occurred by chance when the coefficient is less 0.05 is unlikely (Saunders et al., 2009, 
p. 463). Verbeek (2012, p. 21-22) argues that by only using the adjusted R2 the ability to 
modify for the degree of freedom is applicable. For investigations of associations, 
regression analysis is performed. Regression analysis is carried out to examine if and 
how variables are related to each other. A t-test is also performed as a hypothesis test 
and was chosen since t-statistics apply standard deviation of a sample (Verbeek, 2012, 
p. 31). 

4.9 Statistical assumptions 

Before performing regression analysis, there are assumptions concerning the test that 
need to be accounted for (Hair et al., 2010, p. 71-73). Assumption one concerns the 
distribution of the variables to determine that they cannot falsify significance and the 
relationship between variables (Osborne and Waters, 2002, p. 1). Reasons of non-
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normal distribution of variables can be kurtosis or skewness. Another reason can be 
variables with outliers, which will be thoroughly explained under this heading (Hair et 
al., 2010, p. 72-73). Linearity and the relationship of the independent variable(s) (IV) 
and the dependent variable (DV) is the second assumption (Osborne and Waters, 2002, 
p. 1-2). If the relationship between the IV and the DV is not linear, the risk of 
underestimation becomes prevalent (Osborne and Waters, 2002, p. 4). In case of 
underestimation the risk of Type I or Type II errors increases. Type I can be an issue in 
multiple regressions as an overestimation IVs with the same variance. A third 
assumption concerns the residuals and their variance. This is named homoscedasticity 
and is occurring when the independent variables show the same variance of errors (Hair 
et al., 2010, p. 73) and can also be called homogeneity of variance (Nolan and Heinzen, 
2008, p. 440). Homoscedasticity can be analysed by using scatter plots where a visual 
examination of it should show a plot around the horizontal line (0) as variances are 
equal (Nolan and Heinzen, 2008, p. 441). In order to test for homogeneity, Levene’s test 
for homogeneity can be carried out to establish correspondence in terms of variance of 
the variables (Glass, 1966, p.187).  
 
In order to examine heteroscedasticity and autocorrelation, three methods can be 
considered. Studies have also shown that a large number of researchers do not adjust for 
the heteroscedasticity and autocorrelation which can be tested by estimator adjustment 
where the model is evaluated and standard errors examined (Verbeek, 2012, p. 96-97). 
Nolan and Heinzen (2008, p. 440) argues that the ANOVA test can display if the data 
will provide valid and reliable information. Comparing the smallest and the largest 
variance of the data can contribute with an estimation of the data. If the largest variance 
is not larger than five times of the smallest, proceedings can be made (Nolan and 
Heinzen, 2008, p. 440). Correlation among a few or all explanatory variables is known 
as multicollinearity and can affect the estimations in an unreliable matter. As some 
correlation can be tolerated, issues occur when high correlations affect the data to the 
extent that high estimates show high standard errors and unpredicted signs (Verbeek, 
2012, p. 44-45). One explanation to the issues of high correlation regards the difficulties 
of determining the explanatory power of a variable.  
 
As explained earlier, the risk of facing outliers can become present. Outliers can have a 
negative effect on regression analysis and influence the statistics in an undesirable way. 
The negative influence can be a very high or low score that disrupts the sample by 
having an extreme value (Nolan and Heinzen, 2008, p. 62). And even if the data might 
be correct, it stills shifts the true value of the data (Verbeek, 2012, p. 47-49). To 
examine if outliers are an issue, the data  is analysed with scatterplots and checked if the 
normal curve is skewed with the statistical assistance of SPSS, which is a suitable tool 
according to Nolan and Heinzen (2008, p.62). Statistical analysis of the data revealed 
the existence of few outliers, and to perform necessary analysis, a Q-Q plot is used. The 
Q-Q plot is calculated at the 5th and 95th percentile instead of the 25th and 75th as 
suggested in Tukey’s Box Plot rules, but the same multiplier (k) of 1.5 is used (Brant, 
1990, p. 1083). The reason for the adjusted calculation levels is the reporting of the 
data. As this study uses data certified by various control systems, such as IFRS 
requirements and external auditing firms the data has been considered as trustworthy. 
The ability to confirm the outliers by going back to the financial annual reports has 
made it possible to determine if extreme outliers have been a data collection error or 
not. For the above-mentioned reason, a decision to only exclude outliers outside the Q-
Q plot based on the 5th and 95th percentile was taken. The decision of not excluding 
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more than 12 outliers can be viewed as an attempt to adjust the model after the data 
instead of adjusting the data to fit the model.  
 
However, awareness of violations to assumptions regarding different analysis is taken 
into account and transparency regarding significance of the analysis is prioritized in the 
presentation of the results and following discussion around them. The decision of not 
excluding more outliers and the existence of them can, in addition to a high degree of 
transparency and thus reliability, stem from the research period where capital markets 
have experience high volatility. 

4.10 Practical approach model  

To test the hypotheses, different test are applied under certain statistical consideration 
and assumptions. The variability over time is assed with a cross-sectional regression of 
the ROI over the calculated policy return, and a cross-sectional regression is carried out 
in order to reveal the variation among insurance. The impact of regulations like 
Solvency I and regulation such as credit ratings are measured with the help of cross 
tabulations and one-sample t-tests.  
 

 
Figure 8 Practical summery 
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5 Empirical Results 

The chapter exhibits the results from analyzing the data set of 42 insurance companies. 
First of all, descriptive data of the researched companies is presented. The following 
part details the results from the statistical tests in particular the regression analysis. 

5.1 Descriptive data 

The dataset of this study consists of annual observations on asset allocation and 
performance of listed insurance companies within the EEA and Switzerland from 2004 
to 2014 which were collected manually from the individual annual financial statements 
of insurance companies. Insurers were spread over 12 different countries within the 
studied region. The UK had the highest number of representatives followed by 
Switzerland and Italy. The most common currency used by the companies was Euro and 
the British pound. Three companies or seven percent used US dollar as the company 
currency. The youngest in terms of years in business was 11 years and the oldest 50 
years. Nonlife insurers had the highest amount of representatives constituting about 70 
percent of the total companies studied. The sample is exhaustive in the sense that 
merely recently founded insurance companies were excluded and that 70 percent of the 
target population is covered. Noticeable is also the currency the insurers used as three of 
them or seven percent used US dollar. The most common currency was the Euro, which 
is used by almost half of the insurance companies or 49 percent. British pound was the 
second most used currency at 21 percent followed by Swiss franc which was used by six 
insurers.  
 

Table 5 Descriptive statistics I 

 Frequency  Percent 

Country    
UK 11 26 
Switzerland 7 16 
Italy 6 14 
Germany 4 9 
France 4 9 
Austria, Denmark, Ireland (each) 2 5 
Belgium, Netherlands, Norway, Spain (each) 1 2 
Currency   
EUR 21 50 
GBP 9 21 
CHF 6 14 
USD 3 7 
DKK 2 5 
NOK 1 2 
Type   
Life 13 31 
Nonlife 29 69 
n 42 
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Data was collected from 42 insurers’ financial annual reports from the year of 2004 to 
2014. Seven companies had not published their financial annual report for 2014 and 
data has instead been collected for 10 years. Insurers’ financial assets were collected as 
categories constructed of real estate, debt securities, equity, cash and cash equivalents, 
loans and receivables, derivatives and others. Table 6 below shows the descriptive 
statistics for holdings of asset classes over the period from 2004 to 2014. The table also 
includes the return on investment over the period including the 455 observations of it. 
The weight distribution of asset classes from the 42 insurance companies for the period 
is presented in percent. The weights are computed averages of the weights over the 
period. This resulted in the descriptive statistics displayed in table 6, for the weight 
distributions and the return. The descriptive statistics reveal a large difference in terms 
of holdings of debt where the average weight of debt for an insurer over the period is 
close to 55 percent of the total investments and the lowest held only ten percent of debt 
securities. Loans and receivables is another category that has a large difference as the 
maximum of loans and receivables amounted almost 70 percent.   
 

Table 6 Descriptive statistics II 

Numbers in % Minimum Maximum Mean Std. Deviation 
ROI -12.46 22.03 4.03 3.43 
Real Estate 0.00 24.66 4.18 4.76 
Debt 4.00 91.53 56.67 20.94 
Equity 0.00 72.23 10.91 13.43 
Cash 0.00 59.90 7.17 8.86 
Derivatives 0.00 78.80 0.63 1.13 
Loans/receivables 0.00 83.95 13.32 16.79 
Other 0.00 75.62 7.12 11.79 
  
For analytical reason the category of loans and receivables was added to debt securities, 
while other and derivatives were combined and proportionally distributed over the 
remaining asset classes.The latter method was also used by i.e. Brinson et al. (1986b). 
The table 7 below present descriptive statistics for the asset class constructs after loans 
and receivables have been added to the debt category and derivatives and the category 
of other has been proportionally distributed over real estate, debt, equity and cash. The 
choice of adding loans and receivables to debt securities is supported with the definition 
of the characteristics of loans and receivables as an asset that is not quoted in a market 
and with fixed payments (IAS 39, 2011, p. 13). The noticeable increase of the 
maximum holding debt is in line with the approach of distributing the asset class of 
other among the remaining classes (Brinson et al., 1991, p. 45). When reviewing the 
mean of the debt is also clear that the average insurers hold mostly debt securities. 
Equity is the second largest asset class that insurers invest in followed by cash and 
equivalents with a mean of 7.95 percent. The difference between the insurers with the 
highest amount of over 60 percent of holdings in cash is considerably large compared to 
the lowest holdings of cash and equivalents of zero percent. The return on investment is 
naturally unchanged even after the construct and here too are the differences between 
high and low performers large. Highest reported ROI of the period was reported to be 
slightly over 22 percent while the largest loss was reported to be -12.46 percent.  
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Table 7 Descriptive statistics III 

Numbers in % Minimum Maximum Mean Std. Deviation 
ROI -12.46 22.03 4.03 3.43 
Real Estate 0.00 26.23 4.46 5.02 
Debt 5.05 99.83 75.34 18.23 
Equity 0.00 86.02 12.26 15.15 
Cash 0.01 60.74 7.95 9.73 
 
To certify validity of the variables, a correlation analysis was performed. The shaded 
top triangle on the right hand side is the non-parametric Spearman’s Rho and the bottom 
triangle more to the left is the parametric Pearson correlation. Analysis and the 
discussion of this research will be represented by Pearson’s parametric approach. The 
numbers presented represent the model’s accuracy and explain the association between 
variables (Nolan and Heinzen, 2008, p.207). All variables where included in the 
correlation. Positive correlation between equity and ROI was displayed at 0.333 at a 
significance level of 0.01. Analysis also found negative correlation between cash and 
ROI at the significance level of 0.01. Loans and receivables also had a significant 
negative correlation with ROI at -0.10, while the rest of the variables did not show any 
association to ROI within the accepted confidence level. However, correlation analysis 
with data that have been handled, such as outlier labelling, should be performed with 
care and regression analysis could be a more suitable method.  
 
Table 8 Correlation 

 ROI Real 
Estate 

Debt Equity Cash Deriva-
tives 

Loans Other 

ROI 1 .086 .023 .347** -.071 .064 -.185** .091 
Real estate -.059 1 -.095* .221** -.164** .047 .238** -.142** 
Debt -.043 -.053 1 -.397** .004 -.254** -.405** -.223** 
Equity .333** -.039 -.473** 1 .020 .156** -.119* -.047 
Cash -.110* -.160** -.109* -.020 1 -.201 -.400** -.072 
Derivatives -.035 -.057 -.157** .013 -.099** 1 .382** -.156** 
Loans -.170** .037 -.495** -.197** -.312* .232** 1 -.183** 
Other .048 -.192** -.411** .011 -.017 -.081 -.126** 1 
** Correlation is significant at 0.01, * Correlation is significant at 0.05 
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5.2 Result of testing variability through time 

While the data has been analysed in the way presented in Chapter 4, the calculations 
have been carried out in accordance to previous research where return and asset classes 
were compared each year for the individual companies, and as result the average, 
median and percentiles of these are presented. Analysis has moreover been conducted 
only on the categories such as return and asset classes as the single results for the 
former analysis varied quite a lot. Following, the latter one will be labelled as overall 
and the former as insurer and year which indicates that the analysis has been done for 
every single company for each year. 
 

Table 9 Time-series regression of ROI over policy return 

 R² Significance Active Return (AR) p.a. 
Insurance        
and year 

Average   27.3% 
Median    14.4% 

Average   0.34 
Median    0.31 

Average   -0.85% 
Median     -0.84% 

Overall  
43.7% 

 
0.00 

Average   -0.80% 
Median     -0.95% 

 
 
Time-series regression of annual investment returns against annual policy returns for 
each insurer was used to find out how much of the variability over time is explained by 
policy return. The average of R² is 27.3 percent and the median almost 15 percent with 
no significance on average, whereas the regression of all annual investment returns over 
all annual policy returns resulted in a significant overall R² of 43.7 percent. Figure 9 
exemplarily shows the time-series regression analysis of the insurers with the highest R2 

which moreover is significant. According to the R2 from the analysed insurer displayed 
in figure 9, the annual returns of the insurer are to 80.6 percent explained by the 
variability in the underlying benchmark.  
 
 

 
Figure 9 Time-series regression of an insurer’s return against policy return 
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Moreover, table 10 displays the range of the time-series R² and significance to get a 
better idea of the difference of the results across insurance companies. While the 
difference between the two highest percentiles is about 20 percentage points, the widest 
gap with more than 40 percentage points is between 75th percentile (56.9 percent) and 
50th percentile (14.4 percent). The lowest is close to zero and the 25th percentile of R² is 
less than three percent. The significance between the R² of the individual companies 
differs and the only one with acceptable level is insurers within the 5th and 25th 
percentile. 
 

Table 10 Percentiles of insurer’s yearly R2 of ROI over policy return and its 
significance  

Percentiles R²  Significance 
5 percentile 0.2% 0.00 
25 percentile 3.0% 0.01 
50 percentile 14.4% 0.31 
75 percentile 56.9% 0.62 
95 percentile 79.1% 0.85 
 
Since the time-series R² can be caused either by following insurances specific asset 
allocation policy or simply by participation in the capital market (Drobetz and Kohler, 
2002, p. 226; Ibbotson and Kaplan, 2000, p. 29), two additional regressions were made 
to clarify its origin: Each insurers total return was first regressed against a common 
benchmark like Citi’s EuroBIG and MCSI World, and second against the average policy 
returns of all funds rather than actual return over policy return (Drobetz and Kohler, 
2002, p. 226; Ibbotson and Kaplan, 2000, p. 29). When using Citi’s EuroBIG or MCSI 
Real Estate as benchmark, the average R² was more than 33 percent for both and the 
median 25.2 percent for Citi’s EuroBIG and 37.2 percent for MCSI Real Estate and 
MCSI World, R² was 31.3 percent on average and the median for it amounted 30.1 
percent. The significance level for the average insurer felt outside the acceptable level, 
but when returns were regressed for the whole time period against benchmark indices 
the level felt within an acceptable level.  
 
Table 11 Explanatory power of different benchmarks 

  MCSI 
World 

Citi 
EuroBIG Euribor 

MCSI 
Real 

Estate 

Average 
policy over 
all insurers 

Specified 
insurers’ 

policy 
Insurer
&Year 

R² 
Average 

 
33.8% 

 
6.9% 

 
19.2% 

 
33.1% 

 
31.3% 

 
27.2% 

 Median 25.2% 4.1% 12.0% 37.2% 30.1% 14.4% 
  

Significance 
Average 

 
 

0.307 

 
 

0.553 

 
 

0.362 

 
 

0.258 

 
 

0.287 

 
 

0.34 
 Median 

 0.136 0.558 0.298 0.054 0.060 0.31 

Overall R² 23.8% 28.4% 2.9% 32.3% 19.8% 43.7% 
 Significance 0.128 0.091 0.619 0.680 0.170 0.000 
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5.3 Result of testing variation among insurers 

The variations in return among insurers, which are due to differences in asset allocation 
policy, can be accessed by cross-sectional analysis. As the cross-sectional R² is driven 
by differences between insurers’ asset allocation policy and by variations in the degree 
of active management (Drobetz and Kohler, 2002, p. 227; Ibbotson and Kaplan, 2000, 
p. 30). Hence two regressions were carried out. First, the compounded annual return of 
all insurance companies was regressed over the compounded average policy return 
which resulted in an R² of 45.5 percent (see figure 10). 
 

 
Figure 10 Cross-sectional regression of insurer’s yearly ROI over policy retrun  
 
Second, the effect of the cross-sectional R² on the degree of active management was 
calculated with the help of the cross-sectional R² with a set of modified fund returns 
which are defined as the weighted average of the actual fund returns and the returns on 
the policy benchmark. Figure 11 visualises the degree of active management by plotting 
the cross-sectional R² of the modified compounded returns on the compounded annual 
policy returns. 
 

            

 
 

 
 

 
 

 
 

 
Figure 11 Cross-sectional regression of all insurers’ ROI over policy returns  
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Figure 12 is a cross-sectional analysis of the compounded annual ROIs and the 
compounded annual policy returns displaying the degree of active management. The 
degree of active management can be calculated from 1 on the X-axis where R² is 45.4 
and less active management of e.g. 0.5 on the X-axis would have resulted in an R² of 
72.50 percent. The reported degree of active management is a measurement of how 
much management activities effect the cross sectional R².  
 

 
Figure 12 Degree of active management vs cross-sectional R² from insurers and year 

5.4 Result of testing return level 

Like in previous studies, the ROI of insurance companies was simply measured as the 
ratio between the compounded annual policy returns and the compounded annual 
insurers’ returns which states if active management adds value or not. A ratio close to 
100 percent indicates passive management, whereas a value below (above) stands for 
outperforming (underperforming) insurers benchmark (Drobetz and Kohler, 2002, p. 
230; Ibbotson and Kaplan, 2000, p. 32). The average for yearly analysis is 80.6 percent 
and the median is slightly less (see table 12). Noticeable is that the fifth percentile is 
about 30 percent, and the 95 percentile is more than four times higher. 
 

Table 12 Insurers’ return level explained by policy return 

ROI explained by policy 

R²   Percentiles  

Average 80.6%  5 percentile 32.3% 
Median 81.7%  25 percentile 71.3% 
   50 percentile 81.7% 
   75 percentile 93.2% 
   95 percentile 137.2% 
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5.5 Result of testing cash and equivalents  

The cross-tabulation in table 13 displays the weight in cash insurers hold and the ROI 
they receive in percent when all 455 observations for each of the two variables were 
included. The weight in cash was divided into four groups where the percentage is how 
much of their investment asset they held in cash. Group (1) included holdings between 
zero to 3.99 percent in cash, group (2) holdings between 4 and 6.99 percent in cash, (3) 
7- 9.99 percent in cash and (4) holdings of  10 percent or more. The ROI was divided in 
a similar fashion where group (1) has a negative ROI, group (2) has a return between 
zero and 3.99 percent, (3) ROI between 7 and 9.99 percent and group (4) has a return of 
10 percent or greater. By observing the table, it becomes clear that the most frequent 
weight of cash over the entire period is between zero and 3.99 percent of cash and 
equivalents. Those receiving the highest return on investment are also those who belong 
to the category of the lowest weight in cash and equivalents as 7.69 of them had an ROI 
of 6 percent or above. The most common ROI and weight in cash was from zero and 
3.99 percent over the 11-year period.  
 

Table 13 Cross-tabulation of ROI and weight in cash  

Numbers in % 
Weight in cash and equivalents 

0 – 3.99 4 – 6.99 7 – 10  10> Total 

ROI 

>0  0.66 0.88 0.66 1.32 3.52 
0 – 3.99 21.76 9.89 5.93 9.89 47.47 
4 – 5.99 17.80 6.15 3.96 5.27 33.19 
6< 7.69 3.30 2.42 2.42 15.82 
Total 47.91 20.22 12.97 18.90 100 

 
As mentioned earlier, beta measures the sensitivity of the investment return in relation 
to variations in the return of the market portfolio (Elbanna, 2015, p. 218, Fama and 
French, 2004, p. 28) and thus shows the co-movement of the portfolio and the market 
(Sharpe et al., 1974, p. 440). While a beat equal to unity has the same degree of 
systematic risk as the market as whole, a beta greater or less than unity indicates more 
or less systematic risk (Sharpe et al., 1974, p. 439). The computed betas for the 
insurance companies laid all below one and most of them were around zero (see figure 
13 ). 
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Figure 13 Beta values of the single insurance companies ordered from high to low 

5.6 Result of testing derivatives and real estate 

Table 14 was constructed in the same way as the ROI and cash cross-tabulation with the 
difference of the weight measurement of derivatives instead of cash. ROI was divided 
as explained above and the weight of holdings in derivatives was divided in four groups 
(1) zero holdings in derivatives, (2) above zero percent but less than one percent of the 
total weight in derivatives, (3) between one percent and 1.99 and the last group (4) 
which had holdings of 2 percent or more. The most frequent weight of derivatives was 
holdings of more than zero but less than one percent, followed by zero derivatives. The 
ones that had the highest ROI were those who also had less than one percent of their 
total investment asset in derivatives. Less than one percent of those, who held more than 
2 percent in derivatives, belonged to the group that had the highest ROI.  
 

Table 14 Cross-tabulation of ROI and weight in derivatives 

Numbers in % 
Weight in derivatives 

0  >0 – 0.99 1 – 2  2> Total 

ROI 

<0  0.44 2.20 0.22 0.66 3.52 
0 – 3.99 13.63 25.27 4.62 3.96 47.47 
4 – 5.99 10.11 17.14 2.86 3.08 33.19 
6> 5.93 7.03 1.98 0.88 15.82 
Total 30.11 51.65 9.67 8.57 100 

 
Analysis of holdings in derivatives shows that insurers are close to the peak of the 
sample in 2008. The holdings increased from the low of the period in 2006 where 
holdings amounted just 0.52 percent, which can be compared to the levels in 2007 and 
2008 when the average holdings in derivatives was 0.71 percent and 0.81 percent 
respectively. In 2014 the amount had increased to 0.77 percent, the second highest 
number after 0.81 percent in 2008, from 0.53 in 2013. Figure 14 visualize the 
development of derivate holdings over the time period. The weight is calculated on an 
average for each year where 42 insurers holding have been investigate, except for 2014 
where seven insurers were missing, including 35 insurers. 
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Figure 14 Development of weight in derivatives over the time period 

 
In table 15, the weight is calculated for real estate. The highest performers in terms of 
ROI are the ones holding more than zero but less than three percent of real estate 
followed by the group holding three percent to 7.99 percent. Insurers with the lowest 
ROI are the ones with the same weight in real estate as those with the highest 
performance, namely above zero but less than three percent. A relatively large portion, 
14.07 percent, of the insurers does not have any holdings in real estate at all. However, 
the most common practice is to hold real estate that represents at least above zero 
percent and below 7.99 percent. 
 

Table 15 Cross-tabulation of ROI and weight in real estate 

Numbers in % 
Weight in real estate 

0 0<2.99 3 -7.99 8> Total 

ROI 

<0  0.66 1.54 0.88 0.44 3.52 
0 – 3.99 8.79 18.46 10.77 9.45 47.47 
4 – 5.99 1.98 7.69 8.13 4.18 21.98 
6> 2.64 11.65 9.89 2.86 27.03 
Total 14.07 39.34 29.67 16.92 100 

 
Figure 15 shows the average holding in real estate over the entire period from 2004 to 
2014. The analysis was carried out with a One-sample t-test. The chart display a 
decrease in real estate for 2014 after an increase for 2013 compared to the year before. 
Noticeable is the relatively high holdings of real estate at the beginning of the time 
period as well as in 2007 with a steep decrease from 2007 to 2009. Similar, the weight 
in real estate has also decreased from 2013 to the end of the period in 2014. At the end 
of the period, the average weight in real estate was less than 3.9 percent.  
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Figure 15 Development of weight in real estate over the time period 

 
 
Regression analysis was conducted in order to determine if cash was negatively related 
to ROI and if real estate was positively related to ROI. The analysis showed that the R² 
was very low for both regression analyses. For cash and ROI the R² was only 0.12. The 
p-value indicates that the test was not significant. The same test was performed on real 
estate and ROI displaying an even smaller R². The p-value for this regression also 
showed no significance at the 0.05 level.  
 
Table 16 Regression of ROI over cash and real estate 

 R² B Std. 
Error t p-value F 

statistics 
constant 0.12 0.430 0.002 21.096 0.000 5.575 Cash -0.430 0.018 -2.361 0.019 
Constant 0.04 0.0420 0.020 19.700 0.000 1.592 Real Estate -0.043 0.034 -1.262 0.208 
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6 Results analysis and discussion 

This chapter is a presentation of the discussion of the findings in the previous chapter. 
In depth discussions and analysis of the association tests will determine if hypotheses 
can be confirmed or rejected. The presented results will be related to the theoretical 
framework of this study. 

6.1 Discussion of statistical assumptions 

Concerning the statistical assumptions of normal distribution, the assumptions were 
violated as the data showed skewness and kurtosis. As the methods used were in line 
with former studies of asset allocation and its impact on performance, deviating 
methods would have prevented the study from fulfil parts of its purpose which was not 
only to assess asset allocation of insurance companies but also to compare the results of 
different industries.  
 
The authors took the responsible decision of not removing all outliers recognized by the 
statistical software SPSS within the common first (25 percent) and third (75 percent) 
quantile, as this would have caused an immense treatment of the original data set. The 
treated result would have been fruitful in terms of normal distribution, but it would not 
have been reflected reality anymore. To avoid this and removing a tremendous amount 
of outliers which would have been unethical as numbers would have been selected 
based on their fit to the models, all numbers were double checked with the original 
source (financial statements), and the decision made to only winzorise extreme values. 
This is in line with the comparison purpose of the study. However, applying different 
models should be considered for future research and is more discussed under the 
corresponding heading. 
 
Aspects considering the construction of the asset classes and the benchmarks as well as 
their implications are discussed in thoroughly under the next heading. Further violations 
of statistical assumptions are discussed in more detail in combination with the 
performed tests afterwards.  

6.2 Asset allocation and benchmark construction 

As this study has collected information of each insurer’s investment portfolio and how 
the weights are distributed over different asset classes, it is different from several of the 
previous studies of asset allocation and performance. In previous research, the scholars 
have depended on Sharpe (1992) style analysis and constructed the weights after the 
investment returns. As stressed by Blake et al. (1999, p. 430), the process of 
distinguishing policy from active management can be difficult and if it is not 
constructed in an appropriate way, it can produce less trustworthy results. The 
difference between style analysis and the method used for this study is that this study 
uses reported allocations to asset class while style analysis produces weights after the 
reported returns. Both methods can be argued to contain flaws as deriving asset class 
weights from annual reports can be a delicate task as securities within an asset class are 
rarely disclosed. This can make the construction of the asset class benchmarks less 
accurate, e.g. combining debt, equities and cash in a matter that makes generalizations 
over the sample more difficult. For this study, the asset class benchmarks are 
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constructed for four different categories, namely debt securities, equity, real estate and 
cash. In hindsight, the construction of debt securities and equities could have been 
conducted differently as both government- and corporate bonds were included to the 
category of debt securities. The duration of debt securities could also be constructed in 
another way as insurers hold bonds with different maturities. However, the method used 
seemed appropriate at the time as disclosure of holdings within different asset classes 
were rarely provided by insurers in their annual reports. 
 
The equity construction could be regarded to contain the same flaws as the benchmark 
was constructed after (four MCSI) indices. The construction of these can have over 
weighted some equities or disregarded others to an extent where they did not represent 
the actual holdings of equities and made the generalization of the produced return from 
them inappropriate.   
 
The construction of the benchmark can also have added to the insignificant result as it 
was used to calculate the passive return of the insurers. This might have caused the 
violation of statistical assumptions. As the purpose of this study included comparisons 
of previous studies of asset allocation, the methods used seemed appropriate and 
deviating from them would have made the result less comparative to former studies 
which would mean disregarding the purpose of the study 
   
Taking the above stated difficulties into account, the use of style analysis could also 
have produced inaccurate results, especially as style analysis in the past mostly has been 
applied to research of mutual funds and pension funds. The characteristics of the 
insurance industry and their restrictions and obligations towards policyholders could 
have made style analysis less appropriate as deeper knowledge about individual 
insurer’s financial situation might be needed for such an investigation. The time period 
of the study could also be a contributing factor to the less accurate result as few insurers 
reported losses during the financial crisis, even those with large holdings in equity, even 
though the three used indices for equity reported an annual performance between -40 
percent to -53 percent for 2008 (MSCI World Index). The method of style analysis 
would, for a year like 2008, shift holdings from equity to a return generating asset class 
in order to replicate the actual reported return of the studied object and by that deviating 
from reality in that sense.  
 
Further comparisons with previous studies also show that this study has many 
similarities in terms of the construct of the benchmarks. Original study by Brinson et al. 
(1986b) included five asset class constructs and a later study in 1991 used four 
constructs where the asset class ‘other’ was proportionally distributed over bonds, 
equities and cash when analyzing the return, which is in line with this study. Studies 
from 2000 and forward by Ibbotson and Kaplan (2000), Drobetz and Kohler (2002) and 
Xiong et al. (2010) have all used the same three asset class construct of debt securities, 
equities and cash. The construct for this paper added real estate investments in an 
attempt to be more accurate.  

6.2 Variability of insurers’ ROI through time 

Previous research on the variability across time of the investment returns has found that 
at least 81 percent of the variability of the ROI has been explained by asset allocation 
policy (see table 17). Ibbotson and Kaplan (2000) concluded that about 90 percent of 
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the variability of return from their investigation of 94 U.S. mutual funds and 58 pension 
funds was result of asset allocation policy. With 82.9 percent, the study of Drobetz and 
Kohler (2002) get about the same R² when investigating in Swiss and German mutual 
funds. The reported average R² of Brinson et al.’s (1986b) and Brinson et al.’s (1991) 
studies on large U.S. pension lies above 90 percent over ten years. The result from this 
study shows that the variability of the investment returns over time was not explained 
by variability of asset allocation policy was only 27.3 percent.  
 
Table 17 Comparison of time-series R²s of insurer’s yearly ROI over policy return 

 Brinson 
(1986b) 

Brinson 
(1991) 

Ibbotson/ Kaplan 
(2000) 

Drobetz/ 
Kohler 
(2002) 

This study 

 Pension 
funds 

Pension 
funds 

Pension 
funds 

Mutual 
funds 

Mutual 
funds 

Insurer
&Year 

Overall 

R²        
Average 93.6% 91.5% 88.0% 81.4% 82.9% 27.3% 43.7% Median NA NA 90.7% 87.6% 85.7% 14.4% 

Active return (AR) p.a.      
Average -1.1% -0.1% -0.44% -0.27% -2.37% -0.85% -0.80% 
Median NA NA 0.18% 0.00% -2.00% -0.84% -0.95% 
 
Table 18 shows that, in contrast to previous research, the R² differed a lot. The lowest 
R² for an insurer was zero, the average about 15 percent and the highest had an R² of 
almost 80 percent. These numbers were reported when insurers’ returns were regressed 
against the policy returns constructed with benchmark index where asset class weights 
represented the actual holdings in debt securities, equity, real estate and cash and 
analysis was conducted on each insurer individually. Nevertheless, statistical 
assumptions concerning regression analysis were violate because of the non-normal 
distribution.   
 

Table 18 Comparison of percentiles of time-series R²s  

 Ibbotson/ Kaplan    
(2000) 

Drobetz/ Kohler   
(2002) This study 

 Pension 
funds 

Mutual 
funds 

Mutual funds Insurer 

Percentiles     
5% 66.2% 46.9% 57.7% 0.2% 
25% 94.1% 79.8% 77.4% 3.0% 
50% 90.7% 87.6% 85.7% 14.4% 
75% 94.7% 91.4% 92.3% 56.9% 
95% 97.2% 94.1% 95.5% 79.1% 
  
The significance level of this study’s result on the average R² over time did not meet the 
0.05 level and thus cannot be used as a comparative result to previous studies. The 
methodology of using an average of the R² can moreover be questioned. As an average 
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of R² can smoothen the overall result and the reliability of such method is questionable. 
In an attempt to contribute with more accurate methods, ROI for all insurers over the 
entire period was regressed against policy return. This resulted in a significant R² of 
43.7 percent. This number can be attributable to how much of the variability of the 
actual investment return that can be explained by asset allocation policy. Since asset 
allocation policy is measured against a constructed index, holding the same asset class 
weight, the natural assumption would be that the ups and downs of insurers’ investment 
portfolio is explained to 43.7 percent of market movements over the period. 
 
H1: Variability of returns over time is explained by asset class weights. 
 
The variability over time was not explained by asset class weights. The result was 
contradicting past research findings as large levels of the variability of the return have 
been explained by asset class weights. Analysis of variability of the returns and asset 
class weights was not significant. 
àReject hypothesis H1 
 
H2: Adherence to asset allocation policy increases return. 
 
The investment returns were not explained by asset allocation policy and because of that 
asset allocation policy could not increase returns. There was no significant relationship 
between asset allocation policy and increasing investment returns. 
àReject hypothesis H2 

6.3 Variation of ROI among insurers 

When conducting performance analysis, it is common to try to detect and point out high 
and low performers as well as finding the special features that lead to a high or low 
performance. Studies of the variation of the investment returns of insurers can be 
defined as rare even if their investments can be regarded as important, which is 
especially true for the EU and EEA (IE and Oliver Wyman, 2013, p. 10). 
 
Previous research has investigated in fund performance and the variation among funds 
or has accounted distribution of the means over different asset classes as the main 
determinant of the investment return. Ibbotson and Kaplan (2000) found that 35-40 
percent of the difference in the return among funds was result of different asset 
allocation policy. From the perspective of an insurer, the ROI will not only enable the 
company to compete against other insurance companies for customers, but it could also 
mean that they will not face government interference. As ALM is a major aspect of an 
insurance company, especially with upcoming introduction of Solvency II, the ability to 
meet obligations and take on business as a result of profitable investments can become a 
decisive aspect of the industry.  
 
The examination of variation in ROI among insurers was conducted with cross-sectional 
regression analysis of the compounded investment return over the period, and has in the 
past, as above mentioned, been attributable to asset allocation policy. Two cross-
sectional analyses were conducted where the first test was carried out on each 
company’s annual compounded returns individually and regressed on the compounded 
policy returns. The cross-sectional regression analysis and the corresponding R² showed 
that the variation among insurers differed and that 45.4 percent of the variation among 
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insurers’ investment returns on average to zero percent is explained by asset allocation 
policy. This result would imply that the remaining 54.6 percent would be attributable to 
the investment managers’ abilities of picking the right securities within asset classes and 
capitalize from market movement. For the company with the lowest significant R², 100 
percent of the variation of the return had to be attributable to active management.  
 
H3: Variation in investment returns is explained by asset class weights. 
 
The result was contradicting as variation in investment return could not be attributable 
to asset class weights. The result showed large variations within the sample with 
insignificant values. 
àReject hypothesis H3  

6.4 Insurers’ return level 

To assess how much of the ROI is explained by the policy return, the performance is 
measured by the ratio of the compounded returns. As mentioned earlier, a result equal to 
one indicates that the insurance company merely invested passively and remained 
exactly at its policy mix. If the ratio is higher the insurer underperformed its policy and 
if it is below one the insurer outperformed (Drobetz and Kohler, 2002, p. 230; Ibbotson 
and Kaplan, 2000, p. 32). The majority of previous research on pension funds and 
mutual funds report an average impact of investment policy of about 100 percent, while 
the study of Drobetz and Kohler (2001, p. 230) found that mutual funds in Switzerland 
and Germany destroy value with their active management. The investigation in 
European insurance companies led to a different result. On average approximately 80 
percent of the ROI were attributable to the investment policy meaning that active 
management contributes to insurers investment return. A look at the percentiles reveals 
that 75 percent of the insurance companies seem to have been able to add value active 
management. Notable is also that the values were spread almost evenly around the 
average like in previous studies but with a wider range (see table 19). 
 
Table 19 Comparison of insurers’ return level explained by policy return 

 Brinson 
(1986b) 

Brinson 
(1991) 

Ibbotson/ Kaplan 
(2000) 

Drobetz/ 
Kohler 
(2002) 

This 
study 

 Pension 
funds 

Pension 
funds 

Pension 
funds 

Mutual 
funds 

Mutual 
funds 

Insurer 

Average 112% 101% 99% 104% 134% 81% 
Median NA NA 99% 100% 131% 82% 

Percentiles      
5 NA NA 82% 85% 101% 32% 
25 NA NA 94% 96% 114% 71% 
50 NA NA 100% 99% 131% 82% 
75 NA NA 112% 102% 144% 93% 
95 NA NA 132% 113% 180% 137% 
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H4: Active asset allocation does not significantly increase return. 
 
The result is opposing to previous research and the stated hypothesis as active asset 
allocation in the past has not added any value to ROI. In fact, active asset allocation 
destroyed value as shown when the policy return explains more than 100 percent of the 
return (see table 19). This study’s findings proclaim that active asset allocation increase 
returns. However, violations to assumptions of the statistical methods with non-normal 
distribution prevent the conclusion to accept  that active management significantly 
increase investment returns. 
àReject hypothesis H4 

6.5 Betas of insurance companies 

As time-series regression coefficient, CAPM’s beta states the relation of the return of an 
asset or portfolio to the market return (Sharpe et al., 1974, p. 439), and thus shows how 
the asset or portfolio performs compared to the market. Hence, beta in this study is used 
to ratify the questions of how much of the variability across time of the investment 
return is due to the asset allocation policy, and of how much of the ROI is explained by 
the policy return. The majority of insurers’ beta varied around 0.166 (see table 20) 
which means that the portfolios of the insurance companies are marginal correlated with 
the market. While none had a beta of one that would indicate a perfect correlation with 
the market, some had a negative beta and thus moving against the market. This is in line 
with the other findings of this study that only about 14 percent of the variation of ROI 
are explained policy return and that the policy return accounts for approximately 82 
percent which indicates the active management influences the investment return to a 
great extent. However, the result might not be reliable since the betas for the different 
insurance companies are computed with the calculated policy return resembling the 
market, and thus contain also the risk of benchmark flaws as discussed earlier in this 
chapter under 6.2.  
 
à  Reject H1: Variability of returns over time is explained by asset class weights. 
à  Reject H4: Active asset allocation does not significantly increase return. 
 
Table 20 Percentiles of insurers’ beta, yearly R² and ROI exolained by policy 

  Percentiles    

 5 25 50 75 95 

Beta -0.233 0.004 0.166 0.352 0.572 

Yearly R² 0.2% 3.0% 14.4% 56.9% 79.1% 

ROI explained by policy 32.3% 71.3% 81.7% 93.2% 137.2% 

6.6 Use of real estate investment by insurance companies 

From the European lobby group, Insurance Europe, arguments have been heard that 
Solvency II will have a negative impact, not only for insurers and the premium payers, 
but also for the economic environment (IE and Oliver Wyman, 2013). These predictions 
have been based on the presumption that Solvency II will put restrictions on the 
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industry disabling it from making long-term investments e.g. real estate. Based on these 
arguments hypotheses were developed and analysed. The result in the previous chapter 
indicated a decrease in real estate for 2014. The result could be interpreted as a shift 
away from the real estate as the introduction date of Solvency II comes closer. This 
would be in line with industry arguments. By examining the trend line, which is 
downward sloping since the absolute high of the investigated period in 2004 when 
insurers on average had a real estate weight of almost 4.7 percent, the arguments can 
seem just right. However, simply concluding that the trend line and the decrease for 
2014 is a result of the approaching date of Solvency II would be a simplification. First 
of all, the regulatory framework does not hinder real estate investments per se, but 
illiquid asset in general. The reserve standard for illiquid asset is also what Rees et al. 
(1999, p. 55) predicts to become the most determinant aspect of Solvency II. Secondly,   
the decrease in real estate investments can be due to rankings by credit rating agencies. 
This is an argument stressed by Horing (2013) who found large similarities between the 
capital requirements for Solvency II and S&P rating model where the standard model 
capital charge by policymakers were 25 percent for real estate and the model for S&P’s 
capital charge varied from 11 to 24 percent.  
 
A third reason to the decrease in real estate in insurers’ investment portfolio can be the 
low interest rate environment. As interest rates decline insurers’ liabilities increase as 
present value of future liabilities becomes higher (Berends et al., 2013, p. 47; 
Hoevernaars et al., 208, p. 2961; Albizzati and Geman, 1994). This could be connected 
to Solvency II as ALM requirements will increase and the insurers will be forced to 
adjust their investments in order to not violate safety margins and face government 
interference. But the adjustments could simply be to perform adequate returns on 
investments as a result of active asset allocation where managers are risk averse and 
adjust their risk-return trade-off in line with Markowitz (1952) mean variance model. 
With the discussion above in mind, arguments for the decrease in real estate as a result 
of upcoming introduction of Solvency II cannot be justified, since more aspects than a 
new regulatory framework have to be considered. The method of a One-sample t-test 
could also be questioned as variables suffered from both skewness and kurtosis. Even if 
extreme outliers where handled, the decision to use the 0.5 percentile and 99.5 
percentile for the Q-Q plot made the sample non-normally distributed which violates the 
assumption for a one sample t-test.  
 
H5: Solvency II preparations significantly decrease real estate investments.  
 
Industry reports had argued for a significant decrease in holdings of real estate. 
Arguments for the decrease in real estate as a result of upcoming introduction of 
Solvency II cannot be justified, as more aspects than a new regulatory framework have 
to be considered. 
àReject hypothesis H5  
 
The second hypothesis constructed around real estate assumed that real estate 
investments were positively related to returns. The assumption was built on arguments 
of ALM that real estate investments and their long-term characteristics would allow 
insurers to use them to match them with long-term liabilities. H6 was also constructed 
on the arguments of the industry, which claimed that regulations would decrease their 
investments returns. Considering that the European insurer had four percent of the total 
weight allocated in real estate in late 2011 (IE and Oliver Wyman, 2013, p. 19), the 
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assumption could not be disregarded due to the importance of the asset class for the 
industry.  
 
In order to investigate if real estate investments were related to returns, several different 
methods were used. Initial correlation analysis did not show a significant positive 
association between real estate investments and ROI. Further, regression analysis was 
conducted to assess if real estate were positively related to ROI, but again without 
showing any significant relation. In an attempt to further analyse if any connections 
could be drawn between high performer in terms of ROI and real estate holding. This 
was conducted with cross-tabulation where the result showed conflicting numbers as 
insurers, holding more than zero but less than three percent of their total investments in 
real estate, were among the best and the worst performers in terms of ROI.  
 
H6: Real estate investments are positively related to investment returns. 
 
No significant relationship between real estate holdings and investment returns could be 
concluded. The results showed conflicting number and did not correspond with industry 
arguments. 
à  Reject hypothesis H6  

6.7 Use of derivatives by insurance companies 

A joint report on the insurance industry by Morgan Stanley and Oliver Wyman (2010) 
argued that higher requirements on insurers risk management due to Solvency II 
preparations would increase insurers’ holdings in derivatives. With derivatives’ ability 
to hedge against risk, as with options, they can be a suitable way for insurer to handle a 
volatile market. The predictions have been supported by research that have concluded 
that derivatives are not only used as a risk management tool but also to enhance the 
investment return (Cummins et al., 1997, p. 15). This added to the development of the 
seventh hypothesis, which asked if derivative usage will increase due to the introduction 
of the new regulatory framework.  
 
Different methods were applied in the analysis of the above-mentioned statement. The 
association in the correlation did not show a significant correlation at the 0.01 or 0.05 
level. However, a One-sample t-test was used to conduct annual analysis of the weight 
distribution of derivatives over the time period. The graph in figure 14 showed that the 
levels of derivatives have increased from 2009 but are still below one percent of the 
average insurance company’s total investment portfolio. The result could however be 
misrepresent the usage of derivatives as Cummins et al. (1999) found arguments that 
larger insurance companies in terms of total assets tend to hold larger portions of their 
portfolio in derivatives than smaller ones. The one sample statistics also indicated that 
there was a large difference between insurers in terms of the weight in derivatives and 
the assumption has to be rejected. An additional test was performed in order to detect if 
high and low performers of the sample had visible variances in terms of total weight in 
derivatives and ROI over the period. The test showed that the highest performers had 
small holdings, less than one percent, in derivatives, but the same group had also 
included those with the worst performance in terms of ROI over the studied period. 
Conclusions cannot be drawn from the test but by studying the total holdings over the 
years it can be concluded that insurance companies are almost reaching the same level 
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of derivative holdings in percent as in 2007. This does not mean that we are heading for 
another recession but the characteristics of derivatives as volatile (Bodie et al. 2011).  
 
H7: Solvency II preparations significantly increase investments in derivatives. 
 
Reports on the industry argued that derivative holdings would increase due to the 
introduction of the new regulatory framework. However, no conclusion concerning a 
significant increase of holdings of derivatives can be stated. 
à  Reject hypothesis H7 

6.8 Use of cash by insurance companies 

Cash and equivalents are highly liquid, short-term debt securities which are 
characterized by their low risk, such as Treasury bills (Bodie at el., 2011, p. 28-29). 
However, because of the low risk of money market securities they do not provide the 
highest return (Bodie et al., 2011, p. 175). The assumptions that can be made is that 
large holdings of these types of securities will not generate high returns and therefore 
the money could have been invested elsewhere to a higher risk, but also to a higher 
return. The hypothesis stated that cash and equivalents are negatively related to returns. 
However, large holdings in cash could also be transferred to ALM as it can be a 
precaution by the insurance company as a buffer for unexpected events. 
 
In order to investigate in the assumption about cash, different analyses were conducted. 
The correlation test of cash and ROI has a negative association of - 0.170 at a 
significant level of 0.05. The descriptive statistics showed a large variation in holdings 
of cash and equivalents, where the smallest amount was zero percent and the largest 
above 60 percent. The mean for the sample was around eight percent. Further analysis 
that was conducted was a cross-tabulation test where the insurers were divided into four 
categories based on their holdings in cash and their ROI. The group with the highest 
percentage of cash had a most frequent return between zero and four percent. The group 
with the smallest percentage of cash was in the same performance category displaying 
an inconsistency in terms of investment performance and cash and equivalents. 
Regression analysis was also performed to assess if cash and ROI were negatively 
related.  
 
 
H8: Cash and equivalents are negatively related to investment returns. 
 
Cash and equivalents are argued to produce fewer returns because of the low risk 
character. Analysis showed inconsistent result and no conclusion can be drawn. 
àReject hypothesis H8 

6.9 Summary of analysis 

As displayed in table 21, the analysis of the empirical findings led to the result that all 
hypotheses are rejected. The main reason for this is that the data shows non-normal 
distribution and thus does not meet the necessary assumptions for the statistical tests. 
The tests of the first four hypotheses moreover reveal no significance and for the sixth 
and eighth no correlation, which is required to draw conclusions. Despite that, the 
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empirical findings are not in line with previous studies such as Brinson et al. (1986b), 
Brinson et al. (1991), Ibbotson and Kaplan (2000) and Drobetz and Kohler (2002), and 
contradict the industry  expectations (IE and Oliver Wyman, 2013).  

Table 21 Summary of analysis 

Hypothesis Conclusion Previous 
research 

H1: Variability of returns 
over time is explained by 
asset class weights. 

à  Reject: 
• Non-normal 

distribution 
• No significance 
• Low time-series R² 
• Low beta (H1) 

 

Contradicts 
previous research 
findings such as 
Brinson et al. 
(1986b), Brinson 
et al. (1991), 
Ibbotson and 
Kaplan (2000) 
and Drobetz and 
Kohler (2002) 
 

H3: Variation in investment 
returns is explained by asset 
class weights. 

H2: Adherence to asset 
allocation policy increases 
return. 

à  Reject: 
• Non-normal 

distribution 
• No significance 
• Low time-series R² 
• Low beta (H4) 

H4: Active asset allocation 
does not significantly 
increase return. 

H5: Solvency II preparations 
significantly decrease real 
estate investments. à  Reject:  

• Non-normal 
distribution Contradicts 

industry 
expectations     
(IE and Oliver 
Wyman, 2013) 

H7: Solvency II preparations 
significantly increase 
investments in derivatives. 

H6: Real estate investments 
are positively related to 
investment returns. 

à  Reject:  
• Non-normal 

distribution 
• No correlation 

H8: Cash and equivalents 
are negatively related to 
investment returns. 
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7 Conclusion 

The chapter draws conclusions form the empirical results by relating them back to the 
presented theoretical framework. It moreover lays out how the study contributes in 
different means and states the limitation of the undertaken research which lead to 
suggestion for further research. 

7.1 Conclusion remarks/General conclusions 

The study aimed to answer the question if asset allocation impacts insurance company's 
performance by investigating in listed insurance companies within the European Union 
extended by the European Economic Area (EEA) and Switzerland. 
 
As the performance has been measured by return on investments, the study has focused 
on determining the impact of asset allocation policy and active asset allocation on the 
ROI. The study enlarged the focus by examining if the preparations for Solvency II had 
any impact on insurance companies asset allocation. Securities, such as real estate, 
derivatives and cash and equivalents were further investigated in relation to investment 
return and Solvency II requirements. 
 
The questions asked, including the research question, have to be left inconclusive due to 
the inability to statistically verify the results. While patterns could be detected from the 
analysis making any further assumptions in relation to them would not change any 
concluding remarks of the study. Instead it is important to analyze the methods used and 
evaluate the study for further research within the insurance area. An alternative to the 
methods used would have been to use style analysis and/or to construct different 
benchmarks for the asset classes. However, as the asset class weights were collected 
from annual financial statements, the different result using style analysis would have 
meant that weights had become less accurate. 
 
The decision not to remove all outliers in order to fit the assumptions for the models can 
be drawn back to the philosophical stance where it is proclaimed that the studied object 
is part of reality and that changing numbers in order to fit the models would be to 
disregard this standpoint.  
 
Based on the remarks above, the final conclusion of this study is that aspects of this 
study can be used as a foundation for further development when studying the field. 
Analytical models and methods can be evaluated in order to contribute with more 
accurate results. The study has highlighted the importance of research of asset allocation 
and insurance, and made findings that previous methods made applicable to this type of 
research.     

7.2 Contributions and implications 

As a comprehensive study on insurers’ asset allocations has to our knowledge not 
previously been carried out on European insurance companies, the study adds value in 
various manners. It enlarges the existing knowledge on asset allocation and its 
implication in regard to insurance. In addition, it contributes practical by adopting 
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models used in studies on other research subjects. Moreover, the finding could have 
social and ethical impacts. 

 Theoretical and practical contributions 7.2.1
The main theoretical contribution of this study lays in its enhancement of knowledge 
about insurance companies in particular insurers’ asset allocation. First of all, existing 
knowledge is enhanced by presenting and evaluating common portfolio models such as 
MPT, CAPM and EM. The study, moreover, contributes in a theoretical way as it 
describes comprehensively asset classes and asset allocation as well as related topics 
with an impact on the subject like Solvency II. By elaborating in the asset allocation 
puzzle, the study relates asset allocation to internal and external aspects, and thus sheds 
more light on the topic. While the study only touches internal side with ALM, and 
interest rates and inflation, it draws more attention on external points such as 
regulations and requirement. Studying portfolios that are not only concerned with the 
aspects of sufficient returns has also to some extent contribute to understand investors 
that have to match portfolios to liabilities, as insurers are a prime example of.  
 
Hypotheses are constructed to scrutinise the impact of Solvency II on different asset 
classes which reveal that common industry assumptions were that regulations would 
limit the industry. Despite this, the study demonstrates that insurers’ asset allocation had 
provided, on average, sufficient returns even during the economic downturn in 2007. As 
the study adopts research design which previously has been used for investigations 
about the asset allocation of mutual funds and pension funds, it not only sheds light on 
insurers’ asset allocation but makes it also comparable to other investors. 
 
The study also contributes in a practical way since it applies models used in previous 
research on funds now on insurance, and thus tests them on different research objects 
namely insurance. As the study describes in-depth how the different models are used 
and the results of them, it assesses the adequacy of them and makes suggestion which 
should be used differently like the benchmark construction. 

 Social and ethical implications 7.2.2
Why it is important to draw more attention to ethics in particular in finance show more 
or less recent scandals stimulated by ethical misconduct. Such as the off-balance-sheet 
partnerships of Enron [2001], the late trade of mutual funds in the U.S. [2003] or the 
mortgage origin process of the financial crisis [2007] which led to the earlier mentioned 
expression ‘too big to fail’ as well as to further issues in its aftermaths like the LIBOR 
manipulations to name just a few examples with its main ethical leaps. To prevent of 
such scandals and the harm they cause, it is important to understand the underlying 
issue (Boatright, 2014; McGillivary and Fung, 2013, p. 19). But of course instead of 
merely preventing unethical behaviour; it would be far better to aim to achieve “the 
highest possible level of exemplary ethical conduct” (Boatright, 2014). This is even 
more important in education which is widely believed to be “one of the most powerful 
drivers of cultural change” (Fernandez, 2012, 313). Hence, it is vital that academic 
institutions include ethics as mandatory component in their study program. Universities 
and business schools around the world have made significant process in recent years 
and so has Umeå University which now requires comprehensive research ethics. To 
achieve this, the study already drew attention to ethics within the methodology chapter 
and explained how ethics during the research process will be ensured. In addition, it 
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investigates following in the study’s social and ethical implementations, as ethics in 
general are such an important and recent subject not only ethics in research. 
Nevertheless, as the topic is not only wide but also broadly discussed, this study will 
focus on ethics related to finance, which is still underdeveloped compared to business 
ethics or professional ethics (Sifah, 2012 cited in McGillivary and Fung, 2013, p. 36).   
 
A fundamental understanding of ethical reasoning principles is required to approach 
finance from an ethical point of view (Boatright, 2014). Cooper and Schindler (2008, p. 
34) define ethics as norms and standards of behaviour that guide moral choice regarding 
personal behaviour as well as relationships with others. While these can be categorised 
differently depending on the underlying assumption about the motivations of ethical 
behaviour, there are commonly differentiated into: metaethics, nominative ethics and 
applied ethics. Metaethics is rather theoretical due to its focus on the universal truths as 
well as the origin and meaning of ethical judgements, whereas nominative ethics take 
on a quite practical approach by aiming to define a guideline for ethical behaviour 
(Fieser, 2015; Bennett-Woods, 2015). Thus it set out moral standards that regulate 
proper behaviour lead by the golden rule: “We should do to others what we would want 
others to do to us” (Fieser, 2015). This could be e.g. good habits that should be 
acquired, duties that should be followed or consequences of someone’s behaviour on 
someone else (Fieser, 2015). As the name indicates, applied ethics employ ethical 
theories when analysing specific, controversial practical issues like nuclear war, 
environmental concerns or capital punishment (Fieser, 2015; Bennett-Woods, 2015), 
and is divided into convenient groups such as environmental ethics or business ethics 
(Fieser, 2015). Nevertheless, the lines between these categories are burry as metaethics 
built the foundation of nominative ethics, and nominative ethics are the basis for applied 
ethics (Fieser, 2015).  
 
As a section of applied ethics, academic business ethics are concerned about the 
application of ethics concerning moral aspects of commercial activities, while in 
practice it compromises a vertiginous array of projects like deceptive advertising, 
insider trading, employee rights, job discrimination, drug testing or whistle blowing to 
mention just a few (Fieser, 2015; Marcoux, 2008). Accordingly, business ethics are too 
diverse to take every aspect into account within this study. Hence, it following pays 
attention to some ethical issues that are related to the research area and/or the results 
from the empirical investigation. 
 
If the public social safety net decreases in the studied area due to actual or perceived 
constrains (Esping-Andersen, 1996; Morel et al., 2012), the importance of the insurance 
industry might increase as people will have to substitute government protection with 
private insurance. This change could lead to that more attention will be drawn to the 
performance and the asset allocation which will increase the competition within the 
insurance industry. The combination of lower returns on investment and restrictions on 
their asset holdings could lead insurance companies to seek new ways to at least sustain 
their level of investment return. In case some are not able to do so, the pressure might 
result in unethical behaviour like previously have been witnessed within the banking 
industry when BNP Paribas put profits over the law (Barrett, 2014). In case, insurers 
will not be able to gain sufficient returns on their investments they might increase 
premiums which could cause negative effects for the society. When premiums reach a 
certain level, some might not be able anymore to effort the protection provided by 
insurance and have either to take the risk or find another way to cope with it. 
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Moreover as mentioned earlier in chapter two, almost every part of research is related to 
ethics, and so are the results and contributions of the study. By investigating in the 
impact of insurers’ asset allocation on the performance in particular the degree of active 
management, the result of the study could influence insurance companies and their 
environment. It could affect insurers’ portfolio managers by revealing that most of the 
investment return streams from asset allocation policy, as than insures might question 
the need of active asset management and thus employing portfolio managers. On the 
other hand, it could also lead to more pressure on the portfolio manager when the 
investment results depends on their abilities as than insurance companies as well as 
shareholder and stockholders may ask for a higher return. Another possible impact of 
the study streams from findings about the effect of Solvency II preparations. The 
insurance industry expects that its introduction will influence their business to a great 
extent (BlackRock, 2012, p.4) and hence argue against tighter regulations. By 
discovering that it merely has an impact, the industry could lose their argument and face 
even more regulation. The aspect of credit ratings and their impact have also 
demonstrated that other forces than regulations have an impact on the industry, at least 
for listed companies, as aspects from Horing (2013) was adopted. 

7.3 Credibility of the research findings 

From the idealistic attitude of science to pursuit truth and to limit errors arose the 
concepts of reliability and validity which aim to demonstrate and communicate “the 
rigor of research processes and the trustworthiness of research findings” (Roberts et al, 
2006, p. 41). Accordingly, great attention has to be paid on the process of research, 
reliability, as well as to the quality of the outcome, validity.  

 Reliability 7.3.1
Reliability is concerned about the extent to which a test or measuring instruments yields 
the same or similar results if used at different times, test-retest reliability, and/or by 
different people, inter-rater reliability (Roberts et al, 2006, p. 42; Saunders et al., 2009, 
p. 600). Hence, reliability refers to the constancy of a study and thus crucial for its 
trustworthiness (Muijs, 2010, p. 64; Punch, 2014, p. 237). Unreliability is especially 
caused by unsystematic or random error as this error fluctuates unpredictable from one 
measurement to the next. Systematic error can also cause unreliability but in contrast to 
random error it can be controlled by e.g. calibrating the scale when detected due to its 
stability (Muijs, 2010, p. 64). Over time a number of statistical test have been developed 
to evaluate reliability (Black, 1999, p. 273; Roberts et al, 2006, p. 42). Ryan et al. 
(2002, p. 155) see a fundamental requirement for reliability in the neutrality of evidence 
which mainly depends on the design of the research. This study satisfies the criterion 
not only by adopting an objectivistic-positivistic approach but also by describing in 
detail the used methods. Stability is another aspect of reliability, possibilities to 
replicate a study is essential to fulfil this requirement (Zikmund et al., 2009). For this 
study the steps have not only been thoroughly explained, the data, time period, 
benchmarks and companies have been provided in order to facilitate all the 
opportunities possible to replicate the study.  
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 Validity 7.3.2
Validity describes “the extent to which data collection method or methods accurately 
measure what they are intended to measure [as well as] the extent to which research 
findings are really about what they profess to be about” (Saunders et al., 2009, p. 603). 
The measurement of validity are broadly categorised into external and internal (Roberts 
et al, 2006, p. 42). While internal validity is about the attribution of the outcomes, 
external validity addresses the ability to generalizable the results from a particular study 
to all relevant contexts (Roberts et al, 2006, p. 43; Saunders et al., 2009, p. 592-593). 
The latter is also called generalisability (Saunders et al., 2009, p. 592). While 
generalisation is one of the most common tests of validity for quantitative research, it 
has nearly no relevance for qualitative studies as these almost exclusively limit 
themselves to internal generalisation in case of aiming for any generalisation at all 
(Winter, 2000).   
 
Internal validity raises the question, how much of the findings are the result of 
interventions rather than of flaws in the research design (Saunders et al., 2009, p. 593).  
To threat internal validity, it is generally classified into three categories: content, 
criterion-related and construct (Eby, 1994, p. 27; Punch, 2014). Content validity, also 
called face validity, asks if an indicator such as a question, scale or measure adequate 
captures the full content of the systemised concept (Adcock and Collier, 2001, p. 538; 
Saunders et al., 2009, p. 589). This has been addressed by constructing the study in 
accordance with the research question to select the most suitable research design which 
is explained in detail in Chapter two. At this point, however, it should be pointed out 
that the chosen research design is rather common for research in finance and 
accounting, and that the deductive-quantitative approach is the most appropriate choice. 
Criterion-related validation refers to the ability of a measuring tool or indicator to relate 
to a similar already accepted measurement (David and Sutton, 2011, p. 268; Eby, 1994, 
p. 28).  
 
The research adopts the procedures of previous studies and makes use of models that 
are very common in finance. Construct validity assesses the performance of an indicator 
in relation to the underlying concepts (Adcock and Collier, 2001, p. 542; Eby, 1994, p. 
29). While the term “construct validity” is used synonymous for measurement validity 
in psychometric literature, it consists of all three categories for Adcock and Collier 
(2001). Measurement validity becomes especially important to assess when secondary 
data is used as inadequate information or measurements will lead to invalid results. 
Regardless its importance as criterion for the suitability of any data set, there is no clear 
solution to problems of measurement invalidity (Saunders et al., 2009, p. 273). Thus the 
“extent to which a scale or measuring instrument measures what it is intended to 
measure” (Saunders et al., 2009, p. 595) is commonly assessed by evaluating how the 
issue for a comparable secondary data set in a similar context was handled in other 
studies (Saunders et al., 2009, p. 273). The method of this research follows the one 
incorporated by comparable, previous studies, which investigated in the asset allocation 
of mutual funds and pension funds in the U.S. or Germany and Switzerland, to apply it 
to insurance companies within the European market. Despite insufficient research 
design, bias can also cause weak internal validity (Ryan et al., 2002). To avoid bias, the 
data was not only treated in a way that aimed to avoid bias like survivorship bias but 
also checked for any sort of bias in the end.  
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As mentioned earlier, external validity is the ability to generalise the results with 
confidence to other people or other situation which is greatly emphasised by deductive 
and quantitative research (David and Sutton, 2011, p. 20; Winter, 2000). External 
validity is commonly separated into a number of sub-divisions like population or time 
(Johnson and Christensen, 2000, p. 200; Ryan et al., 2002, p. 123-124). Population 
validity draws attention on sufficient sample size, especially for quantitative studies, “to 
allow reasonable claims about the whole population concerned” (David and Sutton, 
2011, p. 20). However, not only the size of the sample matters but also the way how it 
chosen as a well-chosen, rather small sample is better than one that is large but badly 
chosen (David and Sutton, 2011, p. 20). According to David and Sutton (2011, p. 20), 
census studies are ideal but not only the opportunities for this kind of research are rare 
but also the time constrains are mostly too tight. As this study investigates in European 
insurance companies the population is rather small, so that census is seen as the 
appropriate method to answer the research question. Moreover, the time span covers 11 
years form 2004 till 2014 which not only is in line with previous studies but also keeps 
the effect of technical and regulatory changes in bounds (Carson et al., 2008, p. 878). 
Even though, the study aimed for external validity and comparability by adoption the 
methods of former studies like Brinson et al. (1986b), the results are insufficient as 
explained earlier and thus cannot be generalized. 
 

7.4  Limitations of the study 

Due to its nature of research with time horizon, the study faced general constrains 
regarding its time frame and availability of resources (see Subchapter 2.8.) In addition, 
it is also confronted with limitations concerning e.g. data. The data for the study was 
collected from annual financial reports of listed insurance companies. Even though, that 
means that the reporting has to meet international accounting standards in particular 
IAS and IFRS and thus is more extensive the others, it disclosed financial information 
are limited.  Identifying the broad assets classes such as debt and equity is a time 
consuming process and requires effort as well as sound financial knowledge as for the 
collection the whole financial statement, balance sheet as well as notes to it, is needed. 
Nevertheless, finding out the particular mixture regarding the time structure or regional 
composure is even more difficult since it is just briefly disclosed if disclosed at all. 
Accordingly, the study lacks also some precision because of disregarding of the exact 
composition of the different asset classes and the unknown composition of the 
miscellaneous category ‘others’. Despite that it contains the risk that the data is 
presented to serve a certain purpose like preparing the fundraising the following year or 
lowering taxes. Moreover, the policy returns might not fully reliably represent the actual 
benchmark returns since they are computed by incorporating calculated asset class 
weights and long-term averages of the indices. In that sense, the specific returns from an 
asset class is not disclosed in the financial statements of insurers only the total returns 
on investments, the study could also be limited in terms of accuracy.  
 
Moreover, benchmarks are not available for every asset class, so that the study was 
limited in its investigation in asset classes e.g. due to wide variety and complexity of 
individual securities within derivatives, there is no index for this asset class. Hence, 
even though research on more asset classes would have been interesting and several 
were collected for this study, it was only possible to assess equity, debt, real estate and 
cash. 
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The studies focused on Europe as it is covered by similar regulation namely Solvency I 
which allows comparison between different countries. Even though, Solvency II aims to 
harmonise regulation on European insurance industry, it is only an umbrella for the 
individual regulation every country adopts. Hence, variation between the single 
countries can partly still be due to regulatory dissimilarities. The regional focus and the 
restriction to listed companies lead also to a rather small data set which by its nature 
carries the risk of bias. Therefore, the study not only aims to be more descriptive than 
explanatory but also mentioned possible issues and suggestions for further research. 

7.5 Further research 

Although, the study enhanced the knowledge about insurance companies, it leaves 
opportunities for further research due to its limitations but also because of its 
unsatisfactorily explored research field. Following studies could be performed on other 
regions and/or countries as the result might differ i.e. because of variation in the 
regulation. As the construction of the different benchmarks could have been a 
contributing factor to the insignificant results produced from this study. Hence, future 
researchers should examine the construct of them more closely. Another aspect that 
researcher could investigate deeper is the holdings of the insurance companies. Using 
annual reports left some undisclosed information of securities included in different asset 
classes. This is due to that fact, that the asset classes used for this study were in line 
with the disclosed invested assets of insurance companies’ financial statement, but as 
e.g. both corporate and government bonds were included in debt securities the accuracy 
of the return level related to them could deviate. The same can be said about equities 
because they did not disclose the particular holdings and thus it is possible that large 
holdings in growth stocks and the return from them could have been regressed against 
an index with a lower return for the period. When conducting further studies within the 
insurance industry and asset allocation, this is an aspect that needs to be considered and 
evaluated. Future researchers could also consider different models for the statistical 
analysis in order to provide more significant results. However, a different timeframe, 
excluding the financial crisis could also improve distribution and the significance of the 
result.     
 
Other starting points for further research can be to reveal the causes for the varying 
results which may lie in external factors such as financial crisis or changes in regulation 
or in the study itself like data limitations or methods used. Regarding the external 
factors, it could also be interesting to investigate in a longer timer period to see the 
effect of market fluctuations and/or financial regulation. Of course a study conducted on 
insurers’ asset class weights and the return level after the introduction of Solvency II 
would be an interesting topic. The stated arguments from the industry can be more 
accurately reviewed as the framework will be in place and comparisons can be made 
before and after and not only in the preparation phase. Another study could use surveys 
and investigate if there are differences between the results. 
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IX 

Appendix 

Appendix 1 Overview of insurance companies 

Full Name Market Currency Type History 
(Years) 

Aegon NV Netherlands EUR Life 42 
Ageas SA/NV (ex-Fortis NV/SA) Belgium EUR Life 42 
Allianz SE German EUR Nonlife 42 
Alm. Brand A/S Denmark DKK Nonlife 29 
Amlin plc UK GBP Nonlife 21 
April SA France EUR Nonlife 17 
Assicurazioni Generali SpA Italy EUR Nonlife 42 
Aviva plc UK GBP Life 50 
AXA SA France EUR Nonlife 37 
Baloise-Holding AG Switzerland CHF Nonlife 42 
Beazley plc UK USD Nonlife 12 
Catlin Group Ltd. UK USD Nonlife 10 
Cattolica Assicurazioni scrl Italy EUR Life 14 
Chesnara plc UK GBP Life 10 
Euler Hermes Group France EUR Nonlife 14 
FBD Holdings plc Ireland EUR Nonlife 25 
Hannover Rück SE German EUR Nonlife 20 
Helvetia Holding AG Switzerland CHF Nonlife 42 
Hiscox Ltd. UK GBP Nonlife 19 
Legal and General Group plc UK GBP Life 50 
Mapfre SA Spain EUR Nonlife 27 
Mediolanum SpA Italy EUR Life 18 
Muenchener Rückversicherung AG German EUR Nonlife 42 
Old Mutual plc UK GBP Life 15 
Permanent TSB Group Holdings plc Ireland EUR Life 20 
Prudential plc UK GBP Life 50 
RSA Insurance Group plc UK GBP Nonlife 50 
Saint James's Place UK GBP Life 18 
Schweizerische National-
Versicherungs-Gesellschaft AG Switzerland CHF Nonlife 42 

SCOR SE France EUR Nonlife 25 
Storebrand ASA Norway NOK Nonlife 41 
Swiss Life Holding AG Switzerland CHF Life 26 
Swiss Re AG Switzerland CHF Nonlife 42 
Topdanmark A/S Denmark DKK Nonlife 29 
Unipol Gruppo Finanziario SpA Italy EUR Nonlife 25 
UnipolSai Assicurazioni SpA Italy EUR Nonlife 42 
Uniqa Insu Gross AG Austria EUR Nonlife 15 
Vaudoise Assurance Holding SA Switzerland CHF Nonlife 24 
Vienna Insurance Group AG Austria EUR Nonlife 20 
Vittoria Assicurazioni SpA Italy EUR Nonlife 27 
Wuerttembergische 
Lebensversicherung AG German EUR Life 26 

Zurich Insurance Group Ltd. Switzerland USD Nonlife 42 
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 Appendix 2 Single R² and Significance level 

 R² Significance 

 ROI/ 
Policy 
return 

MCSI Citi 
Euro 
BIG 

Euri-
bor 

MCSI 
Real 
Estate 

Avg.  
Policy 
return 

ROI/ 
Policy 
return 

MCSI Citi 
Euro 
BIG 

Euri-
bor 

MCSI 
Real 
Estate 

Avg.  
Policy 
return 

1 0.000 0.021 0.020 0.075 0.028 0.006 0.014 0.671 0.676 0.415 0.622 0.826 
2 0.711 0.641 0.021 0.249 0.512 0.738 0.001 0.003 0.668 0.118 0.013 0.001 
3 0.784 0.758 0.001 0.303 0.592 0.709 0.000 0.000 0.924 0.079 0.006 0.001 
4 0.792 0.761 0.003 0.298 0.628 0.735 0.000 0.000 0.882 0.082 0.004 0.001 
5 0.013 0.033 0.114 0.163 0.116 0.086 0.737 0.593 0.310 0.218 0.305 0.381 
6 0.097 0.164 0.143 0.041 0.291 0.272 0.352 0.216 0.251 0.549 0.087 0.100 
7 0.460 0.089 0.084 0.074 0.151 0.133 0.529 0.374 0.388 0.417 0.238 0.270 
8 0.031 0.021 0.124 0.080 0.049 0.031 0.605 0.668 0.288 0.401 0.514 0.604 
9 0.140 0.008 0.242 0.689 0.015 0.011 0.733 0.790 0.124 0.002 0.718 0.755 
10 0.317 0.476 0.061 0.136 0.444 0.540 0.071 0.019 0.464 0.265 0.025 0.010 
11 0.009 0.007 0.000 0.051 0.026 0.006 0.784 0.800 0.980 0.504 0.637 0.827 
12 0.584 0.628 0.026 0.034 0.592 0.607 0.006 0.004 0.634 0.588 0.006 0.005 
13 0.564 0.661 0.065 0.038 0.633 0.604 0.008 0.004 0.450 0.564 0.003 0.005 
14 0.698 0.631 0.019 0.283 0.502 0.780 0.001 0.004 0.687 0.092 0.015 0.000 
15 0.083 0.643 0.000 0.482 0.448 0.354 0.390 0.003 0.971 0.018 0.024 0.054 
16 0.013 0.017 0.205 0.034 0.003 0.001 0.741 0.705 0.126 0.586 0.880 0.942 
17 0.226 0.228 0.003 0.827 0.111 0.134 0.139 0.138 0.881 0.000 0.317 0.267 
18 0.031 0.003 0.003 0.006 0.025 0.048 0.605 0.872 0.875 0.823 0.643 0.517 
19 0.002 0.232 0.047 0.007 0.370 0.329 0.890 0.134 0.521 0.804 0.047 0.065 
20 0.436 0.643 0.001 0.448 0.495 0.479 0.027 0.003 0.944 0.024 0.016 0.018 
21 0.587 0.705 0.035 0.140 0.698 0.663 0.006 0.001 0.583 0.257 0.001 0.002 
22 0.218 0.492 0.013 0.478 0.428 0.491 0.148 0.016 0.740 0.018 0.029 0.016 
23 0.597 0.528 0.003 0.244 0.440 0.604 0.005 0.011 0.872 0.122 0.026 0.005 
24 0.190 0.525 0.154 0.037 0.639 0.406 0.181 0.012 0.233 0.572 0.003 0.035 
25 0.004 0.062 0.165 0.108 0.122 0.009 0.852 0.462 0.216 0.323 0.293 0.776 
26 0.056 0.271 0.124 0.014 0.422 0.038 0.484 0.100 0.287 0.734 0.031 0.043 
27 0.015 0.022 0.025 0.039 0.008 0.000 0.723 0.664 0.643 0.559 0.798 1.000 
28 0.721 0.715 0.009 0.071 0.705 0.539 0.001 0.001 0.783 0.427 0.001 0.010 
29 0.030 0.723 0.114 0.002 0.805 0.712 0.608 0.001 0.309 0.906 0.000 0.001 
30 0.421 0.604 0.012 0.038 0.600 0.569 0.031 0.005 0.750 0.567 0.005 0.007 
31 0.631 0.809 0.024 0.132 0.797 0.676 0.003 0.000 0.650 0.272 0.000 0.002 
32 0.013 0.003 0.202 0.710 0.018 0.000 0.738 0.865 0.166 0.001 0.696 0.965 
33 0.090 0.372 0.110 0.015 0.493 0.525 0.371 0.046 0.319 0.721 0.016 0.012 
34 0.031 0.044 0.003 0.408 0.029 0.010 0.602 0.534 0.881 0.034 0.617 0.769 
35 0.806 0.845 0.004 0.174 0.723 0.059 0.000 0.000 0.862 0.202 0.001 0.006 
36 0.005 0.000 0.051 0.338 0.021 0.012 0.847 0.962 0.532 0.078 0.690 0.767 
37 0.410 0.170 0.016 0.004 0.290 0.395 0.046 0.237 0.724 0.867 0.108 0.052 
38 0.148 0.004 0.078 0.032 0.015 0.107 0.272 0.855 0.434 0.622 0.739 0.356 
39 0.044 0.174 0.244 0.238 0.156 0.146 0.563 0.231 0.147 0.152 0.258 0.275 
40 0.370 0.347 0.095 0.001 0.374 0.482 0.062 0.730 0.387 0.940 0.060 0.260 
41 0.030 0.129 0.100 0.307 0.104 0.054 0.634 0.308 0.372 0.096 0.363 0.519 
42 0.032 0.004 0.130 0.197 0.000 0.048 0.621 0.865 0.306 0.199 0.960 0.542 
Avg. 0.272 0.338 0.069 0.192 0.331 0.313 0.344 0.307 0.553 0.362 0.258 0.287 
Median 0.144 0.252 0.041 0.120 0.372 0.301 0.312 0.136 0.558 0.298 0.054 0.060 
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Appendix 3 One-sample t-test ROI 

 
 
Appendix 4 One-sample t-test Debt securites 

 
 

Appendix 5 One-sample t-test Equity 
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Appendix 6 One-sample t-test Cash 

 
 

Appendix 7 One-sample t-test Real Estate 

 
 
Appendix 8 One-sample t-test Other 
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Appendix 9 One-sample t-test Loans and Receivables 

 
 

Appendix 10 One-sample t-test Derivatives 

 
 
Appendix 11 Degree of active management vs cross-sectional R² overall 
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