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Dear investor, 
 
In a financial sector dominated in recent years by the financial and sovereign debt crises and the subsequent  
period of low interest rates, regulation is taking on an increasingly important role in the investment decisions  
of major investor groups.  
 
In this context, a divergence is emerging in the capital markets in the way risk is assessed from a market-based 
perspective and from a regulatory perspective and this is also changing the pricing of different asset classes. The 
opportunities and risks arising from this will influence the markets in the next few years. 
 
In this year's risk management study, Professor Martin Hellmich of the Frankfurt School of Finance and Manage-
ment investigates the impact on the portfolios currently held by key investor groups in view of the new types of 
regulation and low interest rates, and looks ahead to future developments.  
 
The resultant focus of major investor groups, particularly banks and insurance companies, on the same asset  
classes – those that are required by regulation – further exacerbates the threat of systemic risk, which is already 
by far the most dominant risk. 
 
These risks limit the meaningfulness of well-established risk and portfolio management models calibrated with 
historical data. New model approaches are therefore required. The study discusses risk indicators for measuring 
'connectedness', or causal models, such as network models. 
 
I hope this report makes interesting reading.  
Kind regards, 
 
 
 
 
 
Alexander Schindler 
Member of the Board of Managing Directors 
Union Investment 
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Abstract
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Zero interest rates and new regulatory parameters for the main investor groups and financial markets have 
together created an entirely new climate for investing activities. Against this backdrop, the various players,  
in cluding banks and insurance companies, are having to review their strategic asset allocations as far as pro -
prietary accounts and restricted assets are concerned as well as reassess key asset classes in terms of risk and  
return profile and appropriateness from a regulatory perspective. Regulatory requirements are making this an  
almost impossible task, however, because it is extremely difficult to ensure that strategic asset allocation in -
cludes certain asset classes that help to diversify the portfolio and provide alternative risk premiums. 
 
At the same time, the events of the financial crisis have clearly demonstrated that, in terms of asset prices, con-
ventional portfolio and risk models cannot encompass the coordinated, cross-market momentum that carries  
different markets and asset classes in the same direction, ultimately resulting in extreme situations. 
 
Extensive levels of intervention by central banks are leading to significant correlations between different asset 
classes. At the same time, the demand behaviour of major classes of investors is being influenced by regulatory 
parameters in a way that in turn is reinforcing the correlations between investors on one side and asset prices 
on the other. The impact is to heighten the risk of critical contagion, the causes of which can only be described 
using complex network models. 
 
However, networks of financial market participants are exposed to dangerous feedback effects caused by the 
dual role of asset prices: asset prices reflect the present value of future trends and also affect the balance sheets 
of the market players. In particular, if prices in key asset classes all fall at the same time, this can lead to simul -
taneous deleverage on the part of major investors, both massively reinforcing the drop in prices and turning the 
bursting of a bubble into a systemic crisis. 
 
In this study, we highlight the impact of zero interest rates and new regulatory parameters on the financial per-
formance and risk position of key investor groups, such as banks and insurance companies. We also consider  
the systemic risks for the financial system arising from the organisation of the industry in terms of the roles per-
formed by these major groups of financial institutions. At the end, we address the approaches and methods that 
could be used in a new generation of risk models in the future and the benefits these developments could then 
bring for regulators as well as for risk and portfolio managers. 
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After the dot-com bubble burst, the years up to the start of the credit crunch in August 2007 were characterised 
by large volumes of low-cost liquidity and by the activities of banks who, given limited capital resources, trans -
formed this liquidity into cheap loans for the real economy by adjusting their business models and by applying 
various methods of regulatory arbitrage. The adjustment of business models included a switch from the tradition -
al originate-to-hold approach to originate-to-distribute strategies. The latter are closely associated with the use  
of risk transfer instruments, such as true sale securitisation or synthetic securitisation, and the deployment of  
increasingly complex credit derivatives with even greater leverage (Hellmich & Kassberger, 2008) CITATION  
Hel\t\l1031.  
 
Regulatory arbitrage methods included the exploitation of weaknesses in popular rating models at that time, for 
example to obtain good credit ratings for securitisations despite significant leverage and poor quality on average 
in the underlying credit risks, and the use of liquidity facilities to build up off-balance-sheet risk. These activities 
led to a number of consequences, such as a significant rise in the total assets and market capitalisation of banks 
and in the size of the financial system as a whole relative to growth in the real economy, a substantial increase  
in leverage ratios at banks with a simultaneous deterioration in the level of indebtedness in important econo-
mies, a huge level of mutual reliance within the financial sector through the interbank market, close associations 
between hedge funds and their prime brokers, and the accumulation of substantial counterparty risk arising from 
unsecured transactions in OTC derivatives markets. Adjusted business models and the use of innovative risk trans-
fer instruments led to changes in the risk standards used in lending, longer and more complex chains (known as 
financial intermediation) between the original borrower and the ultimate investor assum ing the risk, and a sharp 
rise in the volume of traded credit risk. Not least, serious global imbalances in banking business models led to an 
allocation of risk with a highly detrimental impact on the stability of the financial system.  
 
One example was the German banking sector, which suffered weak returns over many years and a lack of profi-
tability in its business models, as a result of which many banks in Germany focused on credit substitution busi-
ness, in the process becoming semi-professional risk investors in structured credit products. The overall outcome 
was that the interoperation between distorted liquidity prices, risk premiums set at too low a level, a lack of pro-
fitable business models and the obvious availability of opportunities to exploit regulatory arbitrage caused the 
risks in the financial sector to grow to such an extent that they could trigger a global crisis. This crisis could not 
be con fined to the financial sector, becoming a sovereign debt crisis, the end result of which is still not yet known 
and the impact of which has included the present-day zero interest rates with an extremely unfavourable knock-
on effect for both institutional investors (especially insurance companies) and banks. 
  

To accompany the range of measures intended  
to help banks provide cheaper liquidity, 

the ECB has launched its ABS purchase programme 
(ABSPP), which ultimately also aims to help banks  

relieve the burden on their regulatory capital. 
  

(Hellmich M, 2015) CITATION Pro15\l1031



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Since the outbreak of the financial crisis, there have been numerous regulatory initiatives affecting financial  
markets, such as the Markets in Financial Instruments Directive II (MiFID II), European Market Infrastructure  
Regulation (EMIR), Markets in Financial Investments Regulation (MiFIR) (see for example (Hellmich, Weitrei-
chende Konsequenzen aus EMIR & Co. CITATION Hel1\l1031, 2013), and others affecting banks (including Basel 
II.5, III, III.5) and asset managers and alternative investment funds, such as the Alternative Investment Fund  
Managers Directive (AIFMD) and Alternative Investment Fund Managers Regulations (AIFMR). In Germany, these 
initiatives have led to the replacement of the German Investment Act (InvG) by the German Investment Code 
(KAGB). Insurance companies have also been the subject of regulatory initiatives in the form of Solvency II. At the 
same time, the Single Supervisory Mechanism (SSM) and Single Resolution Mechanism (SRM) have been estab -
lished as the pillars of common banking supervision in the European Monetary Union and the Single Rule-book 
sets standards applicable to institutions throughout the EU. The monetary policy of the ECB (which has now 
added quantitative easing to the range of measures it can take) has converted the previous environment of low 
interest rates into one of zero interest rates. To accompany the range of measures intended to help banks provide 
cheaper liquidity, the ECB has launched its ABS purchase programme (ABSPP), which ultimately also aims to help 
banks relieve the burden on their regulatory capital (Hellmich M, 2015) CITATION Pro15\l1031. 
 
Given this framework, how stable is the European banking industry now? As far as Germany and Europe in  
general are concerned, the truth is that there are still a large number of banks without an adequate business 
model. To add to the problems caused by overbanking (too many banks and branches) and zero interest rates, 
large swathes of traditional banking business have been rendered superfluous by transformations in information 
flows and distribution channels driven by digitisation. Banks that do not have a viable business model cannot  
generate sufficient profits to build up a risk cushion and can be tempted to venture into risky transactions out-
side their core areas of expertise. The disentangling of risks between banks and national governments has only 
partially succeeded because banks continue to play a key role in public-sector financing. One of the ways in 
which this can be demonstrated empirically is by the different trend in the relationship between asset swap  
spreads on government bonds and those on covered bonds in the period 2007 to 2014 in Germany compared 
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Figure 1: Political and macroeconomic impact from the banking crisis
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with the equivalent trend in the relationship in France, Italy and Spain (Hellmich, Kraft & Siddiqui, 2014)  
CITATION Hel2 \t\l1031. The new regulatory parameters present banks with the almost impossible challenge  
of meeting rising risk costs while simultaneously addressing the erosion of previously profitable lines of business 
(Hellmich & Siddiqui, Klassische Geschäftsmodelle im Wandel, 2014) CITATION Hel14\l1031. The regulatory re-
quirement that banks must hold more liquid and, in the present circumstances, not particularly profitable assets 
(Level 1 and Level 2 assets) while at the same time maintaining any necessary stable funding arrangements 
makes a big dent in the profitability of balance sheet structures and especially the management of proprietary 
account trading. This is likely to put further downward pressure on the return on equity generated by banks and 
make it difficult for banks to accumulate greater levels of aggregate risk cover.  
 
Systemic risks arising from the danger of contagion and from the fact that different financial institutions are  
exposed to very similar risks still represent the greatest potential threat at both bank and country levels. 
 
In the case of insurance companies, the combination of zero interest rates and Solvency II is creating conditions 
in which, if these conditions remain unchanged, the only companies likely to be successful are those with both 
high equity ratios and investment expertise in asset classes generating higher returns, albeit with greater risk 
and/or lower liquidity. At the same time, there is a discernible tendency for insurance companies to gradually  
replace previous interest income with risk premiums for higher credit risk and lower liquidity when making new 
investments. Policymakers are also responding to these trends with measures intended to help insurance com -
panies with strategic asset allocation. For example, at a meeting on 25 February 2015, the German Federal Cabi-
net gave its final approval and enacted the amendment of the German Investment Regulation – Regulation on 
the Investment of Restricted Assets of Insurance Undertakings (AnlV) and the corresponding amendment of the 
German Pension Fund Investment Regulation – Regulation on the Investment of the Restricted Assets of Pension 
Funds (PFKapAV). The texts were published on 6 March 2015 and came into force immediately. The changes in 
these new regulations included an extension of the infrastructure investment opportunities for insurance compa-
nies and pension funds, and an alignment of the text in the regulations with the terminology used in the KAGB.  
Currently, there is a focus on the effects of the low interest rates on the ability of insurance companies to satisfy 
their long-term obligations, but one of the most recent studies (Feodoria & Förstemann) CITATION Feo\l1031 has 
also shown that, for the 60 or so larger German life insurance companies, the impact from a sudden increase of 
approximately 200 basis points in interest rates could lead to serious difficulties, jeopardising the companies as 
going concerns. 
 
The asset management industry is affected by the new regulatory parameters, both directly (for example, by  
the AIFMD) and increasingly also indirectly as a result of new regulatory requirements for its different customer 
groups. Examples of such requirements are the look-through principles for investments in funds to calculate the 
necessary regulatory capital (applicable to both banks and insurance companies); this has a direct impact on  
the investment principles of many segregated funds. At the same time, the fund management industry is also  
affected in terms of direct investments by a change in the strategies employed by institutional investors. The  
re placement of interest income by alternative risk premiums means that former clients could turn into competi-
tors in the bidding for investment opportunities. 
 
Alternative investment funds are also seriously affected because, in terms of building up leverage, they are very 
heavily reliant on banks as repo partners or counterparties in derivatives transactions. The private equity industry 
is impacted because banks, for example in the case of leveraged buyouts, can no longer take on leveraged loans 
to the same extent, and at the same time, at least in Europe, the securitisation channel through leveraged loans 
is only available to a very limited extent owing to a lack of investors and the existence of new securitisation rules 
under Basel III. 
 
The new regulations governing derivatives markets – the main features of which are central clearing for standard 
derivatives and initial and variation margins for non-standard derivative transactions remaining in OTC markets – 
are leading to significant changes in demand behaviour for securities eligible as collateral. The example of UK in-
surance companies, which provide this type of collateral to banks in reverse repos, also demonstrates how such 
conditions can give rise to opportunities and the possibility for cooperation between different partners. 



We could set out numerous other examples of the effects of new regulatory parameters on both asset classes 
and investors. In sum, all of the developments referred to above are likely to have a very clear impact in the  
future on the strategic asset allocation of banks, insurance companies and a large number of funds. A change  
of this nature in the demand behaviour of major groups of investors leads to a readjustment of prices and risk 
premiums. For example, there is a considerable overlap between the assets that banks are allowed to use to  
satisfy the liquidity coverage ratio, that form of the main focus of investments in insurance companies, that  
account for a considerable proportion of the ECB's purchasing programme and that are also eligible as collateral 
in derivative and funding transactions. On the other hand, the associated changes in the demand for various  
assets lead to changes in the relative values in the investment universe and therefore also to opportunities. As 
the various investor groups treat different asset classes in different ways depending on the applicable regulatory 
capital adequacy requirements, this could give rise on the one hand to the possibility of regulatory arbitrage but 
also on the other hand to the opportunity for strategic collaboration, for example between banks and insurance 
companies. In the recent past, for example, banks and insurance companies repeatedly set up strategic partner-
ships in connection with the establishment of loan funds. These partnerships were intended to give insurance 
companies access to a new asset class and provide banks with an opportunity to reduce their regulatory capital 
requirements. 
 
A further question is whether financial engineering can find answers to the challenges posed by the zero interest 
rates and regulatory parameters by devising suitable product structures. As yet, there are no evident trends in  
this regard because the new regulatory parameters are only just being implemented and there is still a very high 
degree of uncertainty about the future treatment of new products and ideas for potential regulatory arbitrage. 
 
In this context, we also have to ask ourselves whether there are initiatives from policymakers that will change  
the architecture of the financial markets in the medium and long terms. In the Green Paper on the creation of  
a capital market union, the European Commission makes it clear that corporate funding in Europe remains much 
too heavily dependent on the banks with too little reliance on capital markets. One of the consequences is that 
crises in the banking sector then have a direct undiluted impact on the funding of the real economy. For this  
reason, it would be highly desirable to see a diversification of the sources of funding used by European busi -
nesses. If the ultimate investors in credit risk are predominantly banks, this leads to inflated, leveraged bank  
balance sheets and a huge concentration of risk in the banking sector. The solution to the problem is to be found 
rather in the opposite scenario, i.e. fewer banks with lower total assets, but with the benefit of diversification of 
the risk among many investors brought about with the assistance of the capital markets. The situation in 2009 
highlighted the problem when, in response to the weakness of the banks at that point, numerous major Euro-
pean companies issued corporate bonds as a replacement for traditional bank loans (European corporate funding  
disintermediation). Bonds are negotiable on the capital market and have a broad investor base. The use of such 
bonds placed corporate funding on a firmer footing and compensated for the weakness of the banks. Neverthe-
less, this was only of assistance to large companies with direct access to the capital market.  
 
The European Commission's Green Paper also states that banks are not the right funding partners for all busi -
nesses, even in normal phases. This applies to a number of areas of economic activity, particularly innovative and 
knowledge-based growth sectors because intangible assets cannot be used as collateral for bank lending. On  
the other hand, there are capital market products such as corporate bonds, high-yield bonds and securitisation  
of loans to small and medium-sized enterprises (SMEs) that enable suitable debt instruments to be offered to 
businesses of all sizes, with the risks in these instruments spread among a large number of investors. A fully 
functioning Europe-wide market for private equity and start-up funding (venture capital) will also make it easier 
for businesses without direct access to the markets to obtain capital, thereby promoting growth based on inno -
vation. The larger and deeper the capital market, the more efficient the functioning of the market, which is why 
the expansion of this market is a pan-European project.  
 
In addition, institutional investors such as insurance companies are searching for suitable investment opportuni-
ties in this environment of low interest rates. Traditionally, insurance companies have funded banks and therefore 
helped the banks to inflate their balance sheets. If the insurance companies reduce the volume of bank bonds 
that they hold and use suitable capital market products to invest directly in the risks previously borne by banks, 
this will result in better diversification of their investments and diminish the concentration of risk in the banking 
sector.  
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A summary of these points is that the financial markets cannot be made more stable and effective just by  
creating new regulatory parameters.  
 
Given this background, it is clear that we are facing in the future an environment that will continue to change, 
becoming significantly more complex. Investors will gradually have to adapt to this environment by modifying 
both their business models and their investment strategies. 
 
In our study, we intend to address the following issues: 
 
• How are key investor groups, particularly banks and insurance companies, modifying their investment strate-

gies and asset allocation in response to the zero interest rates currently prevailing and the new regulatory  
parameters? 

 
• How can the risk/return profile for the main asset classes be classified in relation to the necessary regulatory 

capital (for banks and insurance companies)? 
 
• Should observed changes in investment behaviour be seen as efficient from the perspective of market-based 

risk measures or are they only efficient from a regulatory perspective (regulatory capital, liquidity ratios,  
requirements such as the look-through approach and reporting, etc.)? 

 
• Overall, how are the income profiles of key investment portfolios (proprietary accounts at banks, restricted  

assets at insurance companies, etc.) changing as a result of the new environment (for example, higher risk 
premiums against a rise in credit risk and/or liquidity risk)? 

 
• What is the overall impact on pricing in capital markets from the behaviour of the central banks, modified  

investment strategies at banks and insurance companies, greater collateral requirements for the mitigation  
of counterparty risk, central clearing, etc.? 

 
• Is there still any sense at all in applying portfolio optimisation models in an environment in which there is  

a lack of risk-free investment, a high degree of correlation owing to excess liquidity and the imposition of  
numerous regulatory constraints? 

 
• Do opportunities/particular risks arise from the interaction between the changes to strategies carried out by 

major investor groups (insurance companies, banks, etc.) in line with the regulatory constraints applicable to 
the groups concerned? 

 
 
The main findings of the study are set out below. 
 
2015 investor survey 
 
• Tighter regulation and the experience of the financial crisis are leading to more internal and external restric -

tions on investments. Of the total respondents, 73 per cent (71 per cent in 2014) believe that they can gener -
ate higher returns without these restrictions; for 30 per cent (29 per cent in 2014), this additional return is 
above the threshold of 1 per cent. 

 
• The bank representatives in the sample believe that 54.9 per cent of banks are not achieving their investment 

objectives because of new regulatory requirements and that 68.8 per cent of banks are falling short of their 
targets because of the low interest rates. 

 
• The insurance company representatives in the sample believe that 28.5 per cent of insurance companies are 

not achieving their investment objectives because of new regulatory requirements and that 49.4 per cent of 
insurance companies are falling short of their targets because of the low interest rates. 

 



Banks 
 
• The average performance of proprietary account portfolios at German banks fell from approximately 5.2 per 

cent in 2005 to around 1.8 per cent in 2014. 
 
• The average liquidity coverage ratio (LCR) at German banks of the end of March 2015 was approximately  

113 per cent. 
 
• For a large number of banks, the need to hold the liquidity reserve in accordance with the liquidity coverage 

ratio has meant, at least since 2014, a negative carry (funding costs exceed investment yield). This impairs the 
ability of banks to build up reserves and increase risk-bearing capacity. 

 
• Given the multidimensional constraints in the CRR, banks have little latitude to modify the strategic asset  

allocation in their proprietary account portfolios. Only the proportion of the proprietary account in excess of 
an LCR of 100 per cent can be structured without limitation and invested in assets generating higher returns. 
However, significantly greater capital requirements apply in this case. At the same time, because of new regu-
latory initiatives, there is still a very high level of uncertainty about the impact on future capital planning. 

 
• Particularly Level 1, Level 2A and (with some qualifications) Level 2B assets comprise securities for which 

there is a high structural market demand and on which the returns are therefore low, or even negative in 
some cases. Firstly, the ECB is generating increased demand in the context of QE and its various purchasing 
programmes. Secondly, banks and other financial institutions also need these securities – which are eligible 
for satisfying the LCR – for other purposes, for example to be used as collateral in derivatives transactions, 
both for central clearing counterparties and for bilateral cleared transactions on the basis of a margin agree-
ment (ISDA Credit Support Annex, for example). In current risk management strategies, capital charges are 
often transformed into collateral requirements ("collateral is the new capital"), which generates rising de-
mand and therefore forces down the returns on eligible collateral. This situation, and also the effect of poten-
tial margin calls, gives rise to a correlation between increasing volatility of market prices and demand for 
precisely this type of eligible collateral, fuelling the risk of a shortage of collateral. 

 
• Banks manage balance sheet assets eligible as collateral for repos and derivatives transactions and/or for the 

liquidity reserve within the following parameters: 
 
          –   Banks operate a comprehensive level of securities-based finance and derivatives business. 
          –   The demand for collateralised business is growing as a result of market trends and regulatory changes 
               (EMIR, Dodd-Frank, etc.). 
          –   This is giving rise to significant demand for securities collateral; the major banks are therefore  
               maintaining portfolios of such securities with a value in the double-digit billions of euros. 
          –   This collateral is assigned to different types of business, which are supported from different  
               collateral pools. 
          –   Examples of these collateral portfolios are ECB, triparty agent, GC Pooling, KAGplus, futures exchanges 
               CCP and bilateral transactions. 
 
 
The following are associated with each of these platforms: 
 
          –   specific types of transaction; 
          –   requirements for the type of acceptable collateral and the reduction in value to be applied to the  
               collateral (haircut). 
 
• There is a huge overlap between the securities that are acceptable as collateral for the above purposes and 

those that are eligible for use in satisfying the LCR. The very same securities are also the target of various  
ECB purchasing programmes. 
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• At the same time, the securities acceptable for the above purposes also form part of the core investment  
universe at major institutional investors such as insurance companies. 

 
• Currently, there are no signs of any significant reallocation trends in bank proprietary accounts and, given  

the numerous restrictions, the structure of proprietary accounts is largely predetermined. 
 
 
Insurance Companies  
 
Under Solvency II, insurance companies must ensure that they cover their market risks with an appropriate level 
of capital (Solvency Capital Requirement, SCR). 
 
Compared with average asset allocation at German life insurance companies at present (base position), the  
following investments/changes in the current environment would result in an increase in the return on solvency 
capital (RoSC):  
 
 
• long-dated government bonds from GIIPS countries 
 
• duration lengthening. 
 
 
The following investments/changes would currently cause a deterioration in the RoSC (compared with  
the base position): 
 
• corporate bonds 
 
• German pfandbriefs 
 
• German real estate 
 
• government bonds from core EMU countries 
 
• duration shortening. 
 
 
The key statements set out below also apply. 
 
• If life insurance companies undertake reinvestment without making any changes to their strategic asset  

allocation, the average return on the reinvestments in the current environment will only be marginally more 
than 2.1 per cent and therefore fall significantly short of the average level of guarantees (approximately  
3.3 per cent). 

 
• Minor adjustments to strategic asset allocation cannot solve the above problems. 
 
• Solvency II favours bonds from GIIPS countries (mismatch between economic and regulatory risk). 
 
• In the present environment, lengthening the duration is one of the few options for increasing the RoSC. A 

strategy of this nature also leads to considerable risk, primarily in the event of an increase in interest rates 
(with the danger of a run on insurance companies). 

 
• In the current market circumstances, corporate bonds lead to a deterioration in the return on solvency capital 

because of low average returns and high capital charges. The same also applies to German pfandbriefs. 
 



• The introduction of Solvency II will lead in the future to differences in investment policy with different  
strategies at insurance companies with strong capital backing compared with those at weaker insurance  
companies. 

 
• In the present circumstances, investments in GIIPS government bonds and duration lengthening are the  

only two options that insurance companies with a weak capital base can use in large volume in the tradi - 
tio nal investment universe to improve RoSC. 

 
• The consequence of the limited flexibility is that there has been no noticeable shift over the last few years in 

the weighting of the different asset classes at many life insurance companies. Figures published by the Ger-
man Insurance Association (GDV) on the structure of investments at life insurers show that, from the end of 
2012 to the end of 2014, the proportion accounted for by government bonds rose by 2 per cent, while that 
for pfandbriefs fell by 3 per cent and that for equities increased by 0.8 per cent.  

 
• The net return on investments over the period 2012 to 2014 remained at approximately 4.6 per cent,  

although this could only be achieved by reversing valuation reserves. 
 
 
If there is no significant change in the interest rate environment, we can assume the following basic scenario as 
far as the further outlook is concerned: 
 
• There is no doubt that insurance companies with a strong capital base will adapt their investment strategies 

in the future to generate additional returns using alternative risk premiums. On the one hand, this will lead  
to greater liquidity risk and credit risk in the investments, but on the other hand it will also bring more  
diversification.  

 
• Many insurers, especially those with a narrow capital base, will concentrate however on the fact that interest-

rate risk is the predominant factor in assetliability management activities relating to endowment insurance, 
particularly in view of some aspects of the solvency requirements, and will therefore focus on duration gap 
management. 

 
 
 
Risk Modelling 
 
The meaningfulness of models calibrated with historical data has diminished because the very rapid evolution  
of new topologies for networks of financial market players is leading to new event models, new forms of interac-
tion, extension of the strategy sets available to individual players, new connections between pricing of assets and 
the availability of market players, and faster opportunities to move liquidity and securities. Examples of factors 
driving the changes in market infrastructure include regulation (such as central clearing counterparties, a trend 
towards single and multi-dealer electronic platforms, etc.), high-frequency trading, new market participants (such 
as fintech platforms), globalisation, digitisation and new distribution channels, etc. This could further exacerbate 
the threat of systemic risk, which is already by far the most dominant factor in the risk landscape. There is thus  
a need for model approaches in this regard, examples being: 
 
• risk indicators to measure connectedness; 
 
• causal models, such as network models. 
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The study is structured as described below. 
 
Firstly, we present in chapter 3 the findings of the investor survey carried out in 2015. 
 
In chapter 4, we discuss the importance and weaknesses of the traditional portfolio optimisation models given 
the experience of the recent crisis. We highlight the following points in relation to our investigations set out in 
the subsequent chapters: 
 
• the effect of regulatory and other restrictions on asset allocation; 
 
• the impact of regulatory parameters on prices and other key portfolio optimisation parameters; 
 
• circular effects that could grow into systemic risk within financial systems. 
 
As the study primarily intends to address the impact from the interaction between new regulatory parameters 
and zero interest rates, chapter 5 provides a detailed introduction to all the components (relevant to the study)  
of the new regulatory parameters for banks and insurance companies.  
 
In chapter 6, we carry out a quantitative investigation covering both banks and life insurance companies into 
how the combination of the current market circumstances and the requirements of Basel III and Solvency II is  
affecting proprietary accounts and restricted assets. 
 
In chapter 7 (6.3), we take a brief look at the situation in the case of unregulated investors, particularly family  
offices. Against the backdrop of the market-efficient hypothesis, we discuss in particular the term 'efficiently  
inefficient' and use the example of a specific investment strategy to demonstrate how superior returns can be  
generated in a market environment of this nature. 
 
Based on our investigations in chapters 4 and 5 in conjunction with the observation that the outcome of these 
investigations affects two major groups of financial market participants (banks and insurance companies) in 
similar ways – leading to 'connectedness' within these groups – and in conjunction with the fact that systemic 
risk arises from circular effects in networks of financial institutions, we provide the following in chapter 6: 
  
• a list of example network phenomena that can lead to systemic risk; 
 
• an overview of indicators that can measure connectedness and an increase of systemic risk in  

financial systems; 
 
• an introduction to, and examples of, network models that can describe the causes and simulate  

systemic risk. 
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2 Risk Inventory
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In this chapter, we present significant parts of the findings from our investor survey carried out in June/July 2015. 
Other findings, such as the impact from internal and external investment restrictions on the returns that can be 
generated and the extent to which investment objectives can be achieved against the background of low interest 
rates and the regulatory parameters, are then discussed in later chapters in the context of further investigations. 
 
In the survey, questions were put to a total of 108 representatives. The breakdown of the sample by type of 
 financial institution was as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Of the total respondents, 84 per cent held a management position and more than 60 per cent were employed in 
the finance or asset management departments of the entities concerned. Almost half of the entities in the survey 
had sales revenue of more than €1.5 billion; the total of all assets under management was €512.3 billion.  
 
Asset allocation is dominated by bonds: 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

•  Insurance Companies 

•  Pension Funds 

•  Foundations 

•  Corporates 

•  Banks/Savings Bank 

16%

7%

17%

20%

29%

2%
6%

Figure 2: Breakdown of the sample by sector

•  Bonds 

•  Money Market Instruments 

•  Equities 

•  Real Estate 

•  Private Equity 
 

20%

8%

8%
1%

63%

Figure 3: Breakdown of the volume of all investments in the entities by asset class



Even in 2015, the aspect that the respondents considered to be the most important was by some way the  
avoidance of losses, followed by the avoidance of a shortfall on a minimum rate of return. It is clear that bench-
mark-oriented investment objectives are now taking a back seat as a result of the experience of the financial  
crisis, the emphasis now being very much on positive absolute returns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Security obviously remains the dominant aspect in investing activities. However, there has been a shift in the 
weighting away from liquidity towards returns, probably caused by the low interest rates. This can also be seen 
 in market activity where increasing numbers of investors are prepared to include illiquid components such as  
infrastructure investments in their asset allocations so that they can achieve their target returns. 
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All respondents (n = 108); scale of 1 = 'extremely important' to 6 = 'not at all important'; 2014 values in brackets

All respondents (n=106, no order of importance expressed by other respondents)

Avoiding losses

Bottom boxes 
(scale values 5 + 6)

Top boxes 
(scale values 1 + 2) Mean

          14% 

       31%

                                      

                  89%        

 

     37% 

             

15% 

     

 

1.6 (1.8) 

 

2.9 (2.8) 

 

3.9 (3.7)

Avoiding failure to achieve 
certain minimum returns 

Avoiding underperformance 
against an index

Figure 4: Importance of various aspects for portfolio management
How important are the following aspects for you?

20%

64% 17% 19%

2014

64% 11% 25%2015

Security Liquidity Returns

Which of the following aspects of investment is generally the most important for your organisation 
in current investment decisions?

Figure 5: Focus of investment decisions – security, liquidity, returns
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The low interest rates and regulatory requirements are also influencing the requirements profile for asset  
managers in terms of the skills required for the management of risks: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Besides capital market risk and traditional investment preferences, a range of other risks (background risks) play 
a significant role in investment decisions, which is why the importance of these types of risk has been included in 
the investor survey since 2007: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noticeable features of this analysis are the great importance attached to legal and reputational risk. The experi-
ence of the financial crisis, the numerous legal consequences and the associated negative impact on the repu -
tation of financial market players, together with the sharp increase in the complexity of financial supervision, are 
likely to have played a significant role in these responses. The particular importance of reputational and legal risk 
is being brought to the fore mainly by the sharp rise in the significance of protection for investors and consumers, 
the enhanced transparency requirements, the significant changes in the obligations to provide information and 
the impact on advisor liability.  

6% 40%9%5% 23%2015 18%

Significantly increase  = 1        2          3        4        5         Unchanged = 6

When selecting an asset manager, has there been an increase in the weighting given to risk management 
capabilities as a consequence of the low interest rates?

Figure 6: Impact of low interest rates on the selection of risk managers 

38%7%9% 18%2015 26%

When selecting an asset manager, has there been an increase in the weighting given to risk management 
capabilities as a consequence of the regulatory requirements?

Figure 7: Importance of risk management in the selection of risk managers
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Figure 8: Importance of the following general risks in investment decisions?
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3 Classic Asset Allocation and  
Portfolio Optimisation Models  
and their Limits
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The objective of portfolio optimisation is to determine an optimum investment strategy, in other words to answer 
the question of how many shares or units an investor should hold in which securities at any given time to derive 
maximum benefit from the assets over the given investment horizon. 
 
Although portfolio theory has been the subject of research for many years now, many fund managers continue to 
use the one-period model outlined below (including some of its variants) as an important aid in their investment 
decisions. 
 
 
Variance-covariance method:  
 
• portfolio: x = (x1, … , xS) 
• excess returns: Re = (Re,1, … , Re,S ) 
• y: risk aversions coefficient 
• future wealth: 

future wealth = W (1+R f ) + x1 Re,1 + ...+xS R e,S 
 
objective is to maximise future wealth while limiting the risk: 
 
 
 
Using covariance matrix Ω: 
 
 
 
After differentiation we get: 
 
 
 
As a result, the optimum portfolio is:   
 
 
 
The determination of efficient portfolios in accordance with the Markowitz approach therefore leads to a  
qua dratic optimisation problem incorporating the estimates of the unknown returns, variances and covariances.  
Nevertheless, even after resolving this problem, you end up with portfolios in which the combination of risk  
and returns can often still be well below the actual efficiency curve. The principal reason for this is that assets  
for which the expected returns are estimated at too high a level or for which the risk is set too low are given too 
great a portfolio weighting, whereas assets for which the expected returns are estimated at too low a level or for 
which the risk is set too high are allocated too low a weighting. In the worst case, those assets with the greatest 
estimation errors are given the greatest weighting (see (Thorn, 2014, p. 21)) CITATION Tho\p21\l1031. For this 
reason, Michaud (1989) CITATION Mic89\l1031 also describes the mean variance optimisation problem as  
"estimation error maximisation". In this context, Best & Grauer (1991) CITATION Bes91\l1031 discovered that 
efficient portfolios respond very sensitively to changes in the expected value of the returns. This phenomenon is 
referred to as the Markowitz optimisation enigma (see (Thorn, 2014, p. 21)) CITATION Tho\p21\l1031 . 
 
Academic literature has discussed a great number of methods for addressing the problem of errors in the  
esti mation of parameters. These range from methods to reduce the dimensions (multifactor models, principal 
com ponent analysis) with the aim of cutting the high number of parameters in portfolios with many asset  
classes through to the use of bootstrap methods and Bayes estimators (see (Thorn, 2014, p. 21)) CITATION 
Tho\p21\l1031. 
 



From a structural perspective, the optimum portfolio in the setup described above is characterised by the accumu-
lation of significant positions in securities with substantial expected returns, low variances and low correlations 
with other asset classes.  
 
However, portfolios structured in this way deviate significantly from the asset allocations determined by a large 
number of regulatory and other external and internal restrictions. An interesting example, which is discussed in 
detail later on, is as follows: 
 
• For regulatory reasons (such as the liquidity coverage ratio), banks must hold a significant proportion of their 

own account investments as a liquidity reserve. The eligible securities in this case are characterised by low ex-
pected returns and also a high degree of correlation with the market as a whole. The latter can be observed 
particularly in the current environment as a result of quantitative easing. 

 
Further weaknesses of the classic model are as follows: 
 
• unrealistic assumptions regarding the distribution of returns and market efficiency; 
 
• volatility and variance as risk measure; 
 
• actual portfolios are subject to a range of restrictions not reflected in the model; 
• regulation, central bank policy and resulting investor behaviour have an impact on pricing and also  

on the relevant model parameters; 
 
• model is typically calibrated with historical data, but the more recent past has featured new types of  

event such as 
 
          –   1998 pricing fallout following the LTCM bailout 
          –   9/11 
          –   collapse of Lehman Brothers 
          –   flash crash (6 May 2010) 
          –   government default (Greece, for example). 
 
New types of event can also be expected in the future. These could arise from the following, for example: 
 
          –   sudden sharp rise in interest rates bringing the environment of low interest rates to an end; 
          –   rise in market volatility, resulting margin calls, shortage of acceptable collateral and, as a consequence,  
               disruption to the markets for collateralised liquidity and OTC derivatives. 
 
Numerous publications have addressed the search for realistic distribution assumptions and the use of suitable 
risk measures, (see among others (Hellmich & Kassberger, Efficient and robust portfolio optimization in the multi-
variate Generalized Hyperbolic framework, 2009) CITATION Hel09\l1031 and (Hellmich, Liebmann & Kassberger, 
2015)) CITATION Hel3\t\l1031. A minor observation is, for example, that the leaps in returns caused by credit risk 
are not reflected by normal-distribution assumptions. Much more complex mathematical models must therefore 
be used in this case (see among others (Hellmich, Schmidt & Kassberger, 2013)) CITATION Hel4 \t\l1031. 
 
As future returns, variances and correlations in Markowitz's portfolio optimisation model must be known for  
all securities, historical values are often transposed to the future. In reality, securities will frequently follow pricing 
patterns in the future that are different from those in the past. As we are living in a period of accelerating 
change, the volume of useful information available from historical data is likely to continue to fall. Reasons  
include: 
 
• very significant changes in regulatory parameters and the impact from these changes on the demand and  

supply structure in key asset classes; 
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• rapid, fundamental changes in global market infrastructures as a result of digitisation, new distribution  
channels for information and financial products, electronic commerce, high-frequency trading, central clearing, 
fintech platforms, etc;  

 
• reduced trading book capacity at global market makers caused by regulation and the resulting impact on  

liquidity and volatility in key asset classes; 
 
• shifts in global power and resulting regulatory imbalances. 
 
 
A further weakness in the classic models is the failure to take into account the liquidity of key financial instru-
ments. The crisis demonstrated that this is one of the most important risk factors for which investors would like  
to be appropriately compensated. Among other possibilities, there are model enhancements for the classic CAPM 
model (Pedersen A. a., 2005) CITATION Ach05\l1031. 
 
Nevertheless, these methods are inadequate to reflect events such as a situation in which liquidity in key asset 
classes completely dries up. The same applies to the inclusion of transaction costs and funding risk, which can 
turn into liquidity spirals, as strikingly demonstrated by the most recent financial crisis (Keynes: "The markets  
can remain irrational longer than you can remain solvent"): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Liquidity spirals are evidently circular effects because they impact the prices of securities, in turn affecting equity 
and risk-bearing capacity; however, given the importance of many securities as collateral, there is also an impact 
on the liquidity and funding of key investor groups. This then leads in turn to fire sales and deleverage, which 
then has implications for pricing. If the spiral is not broken by intervention from governments or central banks,  
a collapse of the financial system could ensue. 
 
In summary, there are a large number of important factors that are not reflected in traditional portfolio models. In 
the analyses in the next chapters, we will limit ourselves to the following points: 

Figure 9: Liquidity spiral
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Source: (Pedersen L. H.) CITATION Ped\l1031



• the effect of regulatory and other restrictions on asset allocation; 
 
• the impact of regulatory parameters on prices and other key portfolio optimisation parameters; 
 
• circular effects that could grow into systemic risk within financial systems. 
 
 
Firstly, it is the case that a large number of investors, including those who are regulated and at the same time 
control large shares of the market, do not make their investment decisions on the basis of expected returns, vari-
ances and covariances. These investors must take into consideration significant internal and external restrictions.  
 
In the view of investors, these limitations are having a considerable and rising impact on the level of returns that 
can be generated, as demonstrated in findings from our 2015 risk inventory and shown below: 
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18% 70%

8% 64%

19%

28%

61%

28% 32%

30%
57%

50%

31%

20%
 (significant) lower (significant) higher

BaFin regulations 

Other tax and legal regulations 

Statutory investment regulations 

Derivatives regulations 

Solvency, Basel III, etc. 

Industry association requirements 

IFRS 

2.2   (2.3) 

2.5   (2.4) 

2.7   (2.5) 

3.5   (3.2) 

2.7   (3.2) 

3.7   (3.4) 

4.1   (4.1)

Bottom boxes 
(scale values 5 + 6)

Top boxes 
(scale values 1 + 2) Mean

Figure 10: Importance of external restrictions on investment
How important are the following EXTERNAL investment restrictions for your investing activities?

All respondents (n = 108, no response given by others); scale of 1 = 'extremely important' to 6 = 'not at all important'; 2014 values in brackets
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It is clear that many investors feel the existence of internal and external restrictions means that they have to  
accept a significant loss of returns. The levels of the stated losses are particularly relevant against the background 
of low or zero interest rates. The limitations lead to other weightings in the portfolios and therefore to a change 
in the supply and demand structures; they have a particular effect on pricing if a significant proportion of inves-
tors are subject to the same limitations. However, changes in prices also lead to a change in the efficient frontier 
for investors not subject to these limitations at all. The introduction of new regulatory parameters is therefore 
changing the efficient frontier, which is then in turn leading to adjustments in asset allocation for some  
investors. 
 
Some of the above restrictions can be expressed mathematically and inserted into the portfolio optimisation  
problem as constraints. Some of the resulting efficient portfolios then differ substantially from those produced 
without the limitations.  
 

Internal risk budgeting policies 

Credit rating restrictions 

Upper/lower limits for certain asset classes 

Opinion of the management board 

Specified currencies in which you can invest 

Limits on transactions with certain banks 

Nominal limits 

Stress tests 

Limitations on the use of derivatives 

Maturity limits 

Limits for employees 

Value-at-risk limits 

Tracking error limits 

Low importance High importance

Figure 11: Importance of internal restrictions on investment
How important are the following INTERNAL investment restrictions for your investing activities?
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What additional return could you generate (additional percentage points) if you were 
free to operate without external or internal restrictions?

Figure 12: Impact of restrictions on expected portfolio returns

2%

All respondents(n=102, no response given by others)

: All respondents (n = 108, no response given by others); scale of 1 = 'extremely important' to 6 = 'not at all important'; 2014 values in brackets



For example, the regulatory preferences for a variety of asset classes (such as government bonds or senior ABS 
tranches before the financial crisis) have a demand-side impact and therefore affect pricing; in a normal econo-
mic environment, they lead to significant downward distortion in risk premiums combined with hardly any volati-
lity. This distorted data is then often fed back into corresponding portfolio optimisation models and may then 
lead to adjustments in its weighting in investment portfolios. 
 
If a correction is then triggered, it is often once again regulatory effects that reinforce volatility and correlations 
and in turn affect the pricing for many asset classes. For example, falling asset prices or the downgrading of  
credit ratings have a negative impact on capital ratios such that banks with excess liquidity are no longer able  
to provide funding for other banks with a liquidity requirement and the banking industry overall is forced into  
deleverage, causing a further correction in asset prices. This then of course directly affects the lending capacity  
of the banking industry, the consequences being passed on directly to the real economy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This trend then of course affects other parts of the financial industry, either through close business relationships 
with banks (for example in the case of hedge funds, private equity funds, etc.) or through other regulatory para-
meters applicable to the segment concerned (insurance companies, for example). 
 
The mechanisms described above, which lead to self-reinforcing effects from an adjustment in asset prices, are 
further supported by the fact that the bulk of business relationships in the financial industry are based on confi-
dence. If this falls apart, then the business relationship also dies: 
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Figure 13: Effects of cycles and volatility on capital ratios
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Figure 14: The relationship between banks is based on business and confidence
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Asset pricing, the balance sheets of important investor groups and regulatory parameters therefore form part  
of an indissoluble, circular interrelationship, which is reinforced by an important psychological component  
(confidence) and which is not reflected in the traditional risk and portfolio optimisation models.  
 
However, circular interrelationships are the underlying structure responsible for the emergence of systemic risk in 
the financial system and yet cannot be incorporated into classic risk and portfolio models. A further example of 
the circular nature of relationships in the financial system is the relationship between the credit quality of central 
governments and banks:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Banks are often the funding vehicle for the central government, whereas the latter, usually with the help of the 
national central bank, is the lender of last resort for the banks. If there is no independent national central bank, 
then the correlation between the credit quality of the central government and domestic systemically important 
banks is very high: 
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Figure 15: Relationship between the credit quality of central governments and banks
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Figure 16: Credit spread for France compared with credit spreads for BNP and Soc. Gen.

Source: (Bloomberg, 2015) CITATION Blo15\l1031



If a country's central bank fails, the bailout for a distressed central government then also becomes a very complex 
undertaking. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In summary, it can be stated that, particularly since the outbreak of the most recent financial crisis, the behaviour 
of financial markets has been shaped by stress situations and extremes. As systemic risk continues to be present 
as a dominating factor (either in spite of or precisely because of new regulatory parameters), such data models 
are often already being referred to as 'the new normal'. Market movements are evidently not subject to normal 
distribution, but are following extreme distribution patterns featuring clusters with heightened volatility and cor-
relation coefficients close to one. The contagious effects from a crisis, which are spread through various channels 
(lending channel, liquidity channel) and force a whole range of markets and asset classes in the same direction 
despite massive intervention from central banks, have become the dominant risk. The observed cross-market and 
coordinated momentum, in which different markets and the implications for different market players all follow 
the same extreme direction, has spawned an important new term: network connectedness (see (Demirer, Diebold 
& Yilmaz, 2015)) CITATION Dem\l1031. There is very broad agreement that a new generation of risk models is ur-
gently required. It must be possible to use these models to indicate the presence of systemic risk and to describe 
the causes of the risk. At the same time, these models should help central banks, supervisory authorities and poli-
tical decision-makers to assess the consequences of monetary and regulatory measures and assist financial insti-
tutions with macroprudential risk management tasks. These models cannot simply amount to improvements in 
the methodology used in the Markowitz approach (for example, different distribution assumptions and/or risk 
measures) because of the fundamental limitations in the capacity of this approach to reflect systemic risk caused 
by connectedness and circularity. 
 
Back in 2010, Jean-Claude Trichet was calling on experts to take inspiration from other disciplines such as  
physics, engineering, psychology and biology (Trichet, 2010) CITATION Tri10\l1031. Indeed, there has been a radi-
cal transformation over the last few years in the methods used in natural sciences as a consequence of the sub-
stantial expansion in the possibilities offered by data processing (for example, in memory technology, RAM/ flash) 
and by data collection (for example, microarrays and DNA chip technologies). One of the consequences has been 
the emergence of completely new disciplines such as bioinformatics and systems biology. The latter, in particular, 
has come into being as an interdisciplinary science based on the specialist fields of biology, molecular biology, 
biophysics, mathematics and information technology and has the potential to become the leading science of the 
21st century. Systems biology does not investigate individual biological components, such as genes or proteins, or 
individual biological processes, but studies the interaction between all the components in a biological system as 
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a whole to predict the behaviour of the entire system or to explain how the system responds to disruption. Inves-
tigations into the effects of disruptions in complex organisms play a huge role in cancer research, for example, 
and have led, among other things, to the emergence of the specialist area of cancer systems biology. 
 
One of the objectives of systems biology is to analyse complex biological networks, such as the network of  
biological transcription factors. These factors are responsible for gene expression and the production of proteins 
based on signals. In every organism, they form a network of mutual dependencies created through evolution and 
this network is critical to the survival of the organism. The study of a network of this nature is extremely complex, 
even for small organisms such as the Escherichia coli bacterium; this bacterium alone is an integrated biological 
system of several million interacting proteins with 4,000 different structures (see among others (Alon, 2006)) 
CITATION Uri\l1031. The simulation of complex, dynamic network conditions, which can then be used to predict 
the behaviour of the network when impacted by different environmental influences and disruptions, is therefore 
one of the core tasks of systems biology and the methods developed by this branch of science (see among others 
(Palsson, 2011)) CITATION Beres\l1031. 
 
One of the main reasons for the weakness of the traditional risk and portfolio optimisation models is that they 
are largely only able to model linear phenomena and cannot cope with non-linear, complex events in which circu-
larity plays a key role. Complex systems are characterised by the non-linear nature of their processes. Systemic 
risk is of a non-linear nature and is therefore dangerous because of its transmission mechanisms in complex  
networks.  
 
The study of complex networks as a whole requires more sophisticated mathematical methods, more powerful  
IT support and much greater data volumes than those used to date in economics and risk management. 
 
Biology, which nowadays focuses on the holistic study of complex biological systems, makes use of the opportu-
nities presented by the digital revolution, these opportunities having grown exponentially in line with Moore's 
Law. As a consequence, biology is now more than ever before a quantitative science and it will shape the 21st 
century. 
 
Unfortunately, in this regard, the economic sciences are right at the beginning of the further development of their 
models but the need for a new generation of models has become obvious as a result of the impact from 'comple-
xity' and 'connectedness' experienced in the most recent financial crisis. In future, economics will have to focus 
on the holistic study of complex, dynamic, economic networks as its most important priority and will therefore 
become more of a quantitative science than ever before. 
 
The foundations for this have already been laid because the huge growth in options presented by innovations in 
IT is bringing about dramatic changes in finance. At the same time, further increases in the reporting obligations 
for financial institutions imposed under new regulatory requirements and the onward march of digitisation in 
processes and distribution channels mean that we will in the future have a substantially greater volume of data, 
which can be used to calibrate new types of model (see (Hellmich et al, 2013)) CITATION Hel5\t\l1031. 
 
Biological terms are also gradually finding their way into the field of economics (see, for example, (Hellmich,  
Liebmann, & Kassberger, 2015)) CITATION Hel6\t\l1031. 
 
The weaknesses in the traditional models do not mean that quantitative methods will be less significant in  
economic sciences in the future. Economics, like biology, will become much more of a quantitative science than  
at present. However, the massive strides forward in the possibilities offered by IT and the accompanying growth 
in the power of mathematical methods mean that the science will no longer be limited to the description of  
linear effects, but will be in a position to describe and simulate complex economic systems as a whole. 
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4 Regulatory Parameters
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In this section, we provide an overview of those new regulatory parameters that are relevant to our more exten-
sive analyses later on. In this context, we discuss those aspects that affect the financial market as such and those 
components that govern the banking, insurance and fund management segments. We will use the following 
overview as a guide: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The different regulatory parameters that affect the various financial industry segments do of course interact with 
each other to a great extent and this has an impact, particularly on asset allocation by regulated investors. For 
example, some of the regulation aimed at banks, such as the minimum liquidity coverage ratio under Basel III  
or the large exposure rules under the CRR, have a direct impact on the structuring of segregated funds for pro-
prietary account purposes.  
 
Within the study, we will focus in particular on those regulatory parameters that can be expressed quantitatively 
and that have an obvious impact on the asset allocation and balance sheet structures of regulated market parti-
cipants.  
 
 

Figure 18: Overview of regulatory parameters
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Given the impact from the banking crisis, the economic conditions (low interest rates, for example) and the  
new regulatory parameters, the discussion about the future business models of banks has now come to the fore. 
The following diagram is intended to provide an overview of the many different factors that play a role in this 
discussion: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

4.1       Banks
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The following diagram shows an overview of the main aspects of the new regulatory parameters for banks. Major 
elements in the listed points form part of Basel III and have been implemented in Capital Requirements Directive 
IV (CRD IV) and in the CRR. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20: Important new features of banking regulation
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In contrast to the German Solvency Regulation (SolvV), the CRR/Pillar 1 specifies multidimensional constraints 
that have simultaneous implications for the balance sheet structure, lending business and proprietary account 
activities of banks: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The first three ratios are the capital ratios. The numerators represent the enhanced requirements with regard  
to the quality of the available capital, whereas the denominators represent the increased risk-weighted assets 
(RWAs), which comprise the traditional components of credit, market and operational risk plus the newly added 
components, counterparty risk (the credit valuation adjustment, CVA) and stressed value-at-risk (sVaR). Various 
buffers (capital conservation buffer, countercyclical buffer, buffer for systemically important institutions), which 
vary in total between 2.5 per cent and 8.5 per cent, are added to the 4.5 per cent, 6 per cent and 8 per cent  
requirements and all must be covered by common equity Tier 1 capital. These ratio requirements have therefore 
been increased and, in the worst case, represent a total capital ratio requirement of 16.5 per cent, with a com-
mon equity Tier 1 capital ratio requirement of 13 per cent. Likewise, there are greater risk-weighted asset re -
quirements as a result of new components and more conservative calculation methods.  
 
On the other hand, depending on the methods used, the risk-weighted assets are based on the results of internal 
models used by the banks, so a capital ratio has been created that is volume-based and independent of any 
model. This ratio is referred to as the leverage ratio and it also includes off-balance-sheet activities based on  
conversion factors (x per cent) specified in the prudential supervision regulations.  
 
The liquidity coverage ratio (LCR), which is discussed in more detail below, requires banks to hold a minimum 
level of liquid assets and to cover net outflows of liquidity in a 30-day stress scenario. Among other things, this  
is a response to the bank runs observed in stress scenarios.  
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Figure 21: Multidimensional constraints in the CRR
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The net stable funding ratio (NSFR) is a version of the 'golden rule of banking'; it requires banks to maintain  
a minimum level of stable funding and imposes limits in a number of areas of activity, including the extent of  
maturity transformation. 
 
As stable, long-term funding involves higher costs, this ratio requirement pushes up the costs of the liability side 
of a bank's balance sheet, whereas the LCR reduces the income that can be generated from the assets side be-
cause of the lower returns on liquid assets, especially in the current circumstances. The impact from these two  
requirements must of course be seen in connection with the effects from the first four ratios on the level and 
costs of the necessary capital. The overall implications are that the fundamental economic principles of the busi-
ness models used by banks will have to be redefined. In particular, banks will be in much less of a position to act 
as the ultimate investors in major risks. In the medium term, there will thus have to be a reallocation of risks and 
assets in the financial system. 
 
This trend will be further reinforced by more regulatory initiatives: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The main thrust of these future initiatives is to scale back dependency on both internal models and rating  
agencies and also to specify capital requirements for other types of risk, such as interest-rate risk in banking 
books and liquidity risk in trading books. Although the reduction in the dependency on internal models and the 
enhanced significance of standard models will improve comparability between financial institutions from the  
perspective of the supervisory authorities, the standardisation of risk measurement methods is also likely to lead 
to a further convergence between the balance sheet structures of each bank, resulting in greater 'connectedness' 
in the sector. 
 
It can be assumed that these initiatives will lead to further adjustments in risk premiums for various asset classes. 
For example, the new standardised approach for credit risk in the banking book implies that the risk weights for 
banks and businesses in the future will depend on two factors rather than external ratings. As shown in table 22, 

Figure 22: Further important banking regulation projects in the future
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(but not the same categories as before), decomposition of simple derivatives 
retained 



the two factors for banks are the Tier 1 ratio and the quality of the assets on their balance sheets, whereas lever -
age and revenue are the two relevant KPIs for companies that are non-banks. As the majority of banks in Europe 
previously had ratings of A- to A+ (now BBB- to BBB+ after downgrading) and were given uniform risk weights, 
this situation will now change with the reduction in the dependency on external ratings. The funding costs of 
banks and also corporates will be subject to greater differences and there will be a fall in the relative returns for 
good risks.  
 
In the following chapters, we aim to examine how the combination of zero interest rates and regulatory parame-
ters are affecting the balance sheets of banks and insurance companies. To do this, we need to analyse the 
structure of the liquidity coverage ratio in more detail: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The assets eligible for the liquidity buffer are Level 1, Level 2A and Level 2B assets, where Level 1 Assets must 
make up at least 60 per cent of the buffer, the total of Level 1 and Level 2A assets must be at least 85 per cent, 
and the Level 2A and 2B assets must be subject to haircuts of 15 per cent and 50 per cent respectively: 
 
• Level 1 assets (minimum 60 per cent): cash, credit balances at central banks, government bonds with a risk 

weight of 0 per cent, German government bonds, EU government bonds, German federal state bonds, bonds 
from the Bank for International Settlements (BIS), International Monetary Fund (IMF), European Investment 
Bank (EIB), other multinational development banks, minimum reserve; 

 
• Level 2A assets (85 per cent eligible): government bonds with a risk weight of 20 per cent, covered bonds 

with a minimum rating of AA-, pfandbriefs, certain other covered bonds, corporate bonds with a rating of  
at least AA-; 

 
• Level 2B assets (50 per cent eligible; RMBS 25 per cent haircut): corporate bonds with a rating between A+ 

and BBB or better, unencumbered equities in a primary index in the bank's country of domicile (equities in the 
DAX, for example), residential mortgage-backed securities (RMBSs) with a rating of at least AA. 
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Figure 23: Structure of the liquidity coverage ratio
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In the case of the high-quality liquid assets (HQLAs) in Level 2B, the market values of corporate bonds and  
equities are subject to a haircut of 50 per cent; for RMBSs, the haircut is 25 per cent. The proportion of Level 2B 
HQLAs in the overall liquidity buffer is capped at 15 per cent. The cap for total Level 2 assets is 40 per cent. 
 
The formula for determining the eligibility of liquid assets for the liquidity reserve is therefore as follows: 
 
𝐇𝐐𝐋𝐀 𝐒𝐭𝐨𝐜𝐤 = Level 1 assets+Level 2A assets+Level 2B assets − adjustment for 15% cap−adjustment  
for 40% cap 
 
𝐀𝐝𝐣𝐮𝐬𝐭𝐦𝐞𝐧𝐭 𝐟o𝐫 𝟏𝟓% 𝐂𝐚𝐩 = MAX(Level 2B assets−15/85∗(Level 1+Level 2A),  
Level 2B assets−15/60∗Level 1 assets,0) 
 
𝐀𝐝𝐣𝐮𝐬𝐭𝐦𝐞𝐧𝐭 𝐟o𝐫 𝟒𝟎% 𝐂𝐚𝐩 = MAX(Level 2A assets + Level 2B Assets −adjustment  
for 15% cap−2/3∗Level 1 assets,0) 
 
A maximum of 85 per cent of the value of fund assets is eligible if such fund assets comprise exclusively Level 1 
and Level 2A assets. This means there is often a need to review and (where appropriate) adjust the fund guide -
lines. Traditionally, by far the greatest proportion of the volume of proprietary account investments has been in 
bonds and money market instruments. Equities and real estate portfolios usually account for less than 5 per cent, 
and profit-participation certificates, commodities, private equity investments, etc. are just marginal additions. Typi-
cal proprietary account investment objectives include liquidity, a reasonable contribution to the bank's earnings 
and diversification of risk away from concentrations by region and sector that often occur in the client account.  
If the liquidity coverage ratio is ≥ 100 per cent or the total of the market values for liquid Level 1 and Level 2  
assets is greater than the net outflows in a 30-day liquidity stress period, then the surplus balance in the propri -
etary portfolio may be structured entirely as the bank sees fit. 
 
Below, we analyse a bank balance sheet from an LCR perspective. The percentages shown in the diagram below 
represent the degree of eligibility for liquid assets (100 per cent minus haircut), the liquidity inflows for the other 
assets and the liquidity outflows in the liabilities. These percentages are regulatory requirements. The abbrevia -
tions DD, CL and Ly refer to demand deposits, credit lines and liquidity lines respectively in relation to different 
client groups. It is important that all cash flows due within 30 days are separated from other cash flows in the 
calculation. CSCP stands for deposits from corporates, sovereigns, central banks and public-sector entities. 
'Functional deposits' refers to transaction accounts, such as accounts into which wages or salaries are automati -
cally paid. Demand deposits are deemed to be stable if they are covered in full by a valid deposit protection 
scheme or by an equivalent government guarantee and the clients concerned maintain other regular business  
relationships with the bank such that a withdrawal of the deposits is highly unlikely. Demand deposits are also 
considered stable if the accounts involved are transaction accounts. To calculate the LCR, all the items must be 
multiplied by the percentages defined by regulators and the resulting weighted items added together within the 
relevant colours. The three results are then entered into the relevant colour in the ratio. If the bank has borrowed 
or lent money and furnished or received collateral, the related cash inflows and outflows are accompanied by 
outgoing or incoming collateral respectively, with the result that, from the LCR perspective, the impact from the 
transaction in the case of Level 1 collateral is neutral, and in the case of Level 2 collateral the only effect is from 
the haircut of 15 per cent. It should be noted especially that, in the LCR stress scenario, we have assumed that 
the interbank market dries up completely and therefore all cash flows attributable to this market and due within 
30 days are settled in full, as inflows on the assets side and as outflows on the liabilities side. On the other hand, 
stable deposits from retail clients (Retail) and from small and medium-sized enterprise clients (SME) only have to 
show outflows of 5 per cent. 
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Figure 24: Balance sheet structure from the perspective of the liquidity coverage ratio
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The following diagram shows that the liquidity coverage ratio involves a combined stress scenario. The different 
components of the scenario and their impact on the various line items in the bank balance sheet are highlighted 
with different colours: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We still need to take a more detailed look at the net stable funding ratio, which is the ratio of available stable 
funding (ASF) to the required stable funding (RSF) and represents a key performance indicator for assetliability 
management: 
  

Figure 25: Combined stress scenario for the LCR and impact on bank balance sheet
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To calculate the NSFR, assets are multiplied by a required stable funding factor and liabilities by an available  
stable funding factor, the factors in both cases being specified by regulators. The NSFR subjects the cash flows on 
both sides of the balance sheet to a one-year stress scenario. Whereas the LCR tends to lead to a higher propor-
tion of assets with lower returns, the NSFR leads to higher funding costs. 
 
In the following diagram, the percentages shown on the assets side are the RSF factors specified by regulators, 
the percentages on the liabilities side being the ASF factors, similarly determined by the regulators. The relevant 
items on either side of the balance sheet are then multiplied by the relevant RSF or ASF factor and then aggre -
gated for the assets side and the liabilities side. The total calculated on the liabilities side becomes the numerator 
in the NSFR, and the total on the assets side the denominator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The quantitative requirements arising from the CRR as shown in Figure 21, and especially the LCR and NSFR, 
amount to considerable restrictions on banks in terms of the structuring of their balance sheets and these res-
trictions can be expressed mathematically. Even if the mathematical expression of this problem represents a sig-
nificant simplification compared with reality (because numerous other internal and external constraints need to 
be taken into account in addition to the CRR restrictions), it still describes the appeal and benefit of assets from 
the bank perspective much more realistically than in the Markowitz method. This approach also provides a star-
ting point for describing the rational behaviour of a bank in interactions with other financial institutions (i.e. as 
part of a network of financial institutions) and ultimately helps to arrive at an approach using game-theory  
methods. Firstly, you have to specify a suitable objective as the purpose of an optimisation process under the 
regu latory constraints arising from the CRR. A simple objective could be, for example, to comply with the regul -
atory constraints with minimum capital cost. An alternative could be to maximise share-holder value within the  
restrictions imposed by the CRR. 
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Figure 27: Balance sheet structure from the perspective of the net stable funding ratio
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4.2       Insurance Companies
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The harmonisation of European regulations for insurance companies through Solvency II has a similar structure to 
the solvency regulations for the banking sector and is therefore, most notably, a three-pillar system. For the pur-
poses of this study, we will focus on the first pillar, which includes regulations on the market-based valuation of 
assets and liabilities, especially in connection with technical provisions and available own funds. The fundamental 
performance indicator from a regulatory perspective is the Solvency Capital Requirement (SCR). Insurance com-
panies can choose to use a specified standard formula or an internal model developed by the entity concerned. 
The Minimum Capital Requirement (MCR) is the lower regulatory limit for the solvency capital to be held by the 
insurance company and represents the last supervisory intervention threshold before a licence is withdrawn from 
the entity. The risk capital is determined such that the entity will survive the subsequent year with a 99.5 per cent 
probability, even if it posts poor results. In other words, the SCR equates to a value-at-risk (VaR) figure with a 
confidence level of 99.5 per cent and a time horizon of one year. The VaR is defined as the loss that will not be 
exceeded within a given time horizon with the specified minimum probability. The VaR is therefore determined  
as a special quantile of the distribution of potential losses, dependent on the specified minimum probability. The 
standard formula under Solvency II has a modular structure in which the individual risk factors are based on a 
stress scenario with a confidence level of 99.5 per cent and a time horizon of one year. These risk factors are then 
aggregated with the variance-covariance method. The covariance matrices to be used in the formula are speci-
fied. This stress scenario therefore represents the successor to the BaFin stress test, which was based on the  
following scenarios: 
 
• a fall of 10 per cent in the price of fixed-income securities; 
 
• a fall of 10 to 45 per cent in the price of equities depending on the level of the EUROSTOXX 50 index; 
 
• a fall of 5 per cent in the price of fixed-income securities combined with scenario (2); 
 
• scenario (2) in combination with a drop of 10 per cent in real estate prices; 
 
• in all scenarios, a fall of 10 per cent in the price of non-investment-grade bonds, and as much as 30 per cent 

for ratings of CCC or worse. 
 
The BaFin stress test included the reserves on the assets side of the balance sheet and provisions for bonuses 
and rebates on the liabilities side. 
 
Overall, the Solvency II standard formula involves a differentiated approach to the analysis. For example,  
component (5) in the BaFin stress test is replaced by the following procedure:  
 
Rating-related fluctuation in the price of a bond = Market value*ModifiedDuration*F,  
 
 
where F is a rating-dependent factor. Examples of this factor include 0 per cent for EEA states, 0.6 per cent for 
pfandbriefs, 0.9 per cent for AAA ratings, 7.5 per cent for B ratings, and 3.0 per cent for unrated bonds. Solvency 
II is therefore introducing an analysis approach based on market values. Rating-related spread scenarios are 
being used as the basis for the fluctuations in these market values. This approach treats the bonds from EEA 
states in the same way as the corresponding standardised approach that banks have to use to measure their  
regulatory capital requirement for credit risk in banking books. However, the new credit risk standardised  
approach for banks no longer includes a dependency on external ratings, whereas this dependency is now being 
established by Solvency II in the approach to be used by insurance companies. The following chart presents an 
overview showing how the Solvency Capital Requirement is impacted by spread risk in conjunction with duration. 
Again it is clear from this chart that bonds with poorer ratings lead to high capital requirements: 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Solvency II standard formula used in our analyses below is structured on a modular basis by different risk  
categories. The output from the formula is the Solvency Capital Requirement (SCR), which is the sum of the Basic 
Solvency Capital Requirement (BSCR), various adjustments (Adj) and the requirements for operational risk (Op). 
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Figure 28: Spread risk module in the Solvency II standard formula
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The available economic own funds in accordance with the solvency balance sheet are referred to as the available 
solvency margin (ASM). The market value of liabilities (MVL) represents the total of the market value margin 
(MVM) and the best estimates of liabilities. 
 
In the standard formula, the risk is aggregated in a number of stages using a 'square-root formula' that  
adds together the partial capital requirements for the individual risks or risk modules to produce a total capital 
requirement and also takes into account possible (risk mitigating) diversification effects:  
 
 
 
 
 
whereby  
 
 
 
represents the correlation matrices specified by the regulator. For example, the matrix indicated by the red dotted 
line in the diagram shown below aggregates, as input for the square-root formula, the various capital require-
ments from the market risk module (interest, equity, etc.) into a capital requirement for market risk. This is then 
aggregated, in turn with the square-root formula and the matrix indicated by the green dotted line, with the  
capital requirements for the non-life, health, life, etc. modules as input for the BSCR. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 30: Use of the square-root formula in the Solvency II standard formula
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Life mort      1.00 
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Market       Interest       Equity      Property      Spread          FX           Conc.      Illiquidity 

Interest        1.00 
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capital requirement in the standard formula is based on the assumption that all risks are normally distributed; the 
total of the risks is then once again normally distributed. 
 
For the purposes of our analyses, the relevant market risk module is one in which the methodology comprises a 
number of market risk factors  
 
F1, ... FN 
 
each of which is exposed to a shock. The changes in net asset value (NAV) caused by this shock then represent 
the risk capital requirement Mktj for the factor Fj: 
 
 
 
The individual factor-related capital requirements are then aggregated in the usual way with the matrix indicated 
by the green dotted line in Figure 30 to produce a capital requirement for market risk: 
 
 
 
 
 
In the following sections, we briefly describe the calculation methods for the key market risk factors. 
 
Interest-rate risk (Mktint) 
 
Interest-rate risk affects all assets and liabilities whose value is directly influenced by changes in the yield curve 
or by interest rate volatility. Interest-rate risk is measured by discounting the assets and liabilities with two shock 
yield curves, in which one of the curves represents an upward shift compared with the original curve, and the 
other a downward shift. Two scenarios are therefore used in determining the SCR: 

• upward shock in which there is an upward shift in the yield curve; 

• downward shock in which there is a downward shift in the yield curve. 

The relative extent of this shift depends on the residual maturity, as follows: 
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Table 1: Shock factors for yield curves in Solvency II standard formula

Term to maturity                                              Term to maturity 
    t (in years)          sup(t)            sdown(t)                 t (in years)          sup(t)             sdown(t) 
            ≤1                  70%               75%                           11                   39%                30% 
             2                   70%               65%                           12                   37%                29% 
             3                   64%               56%                           13                   35%                28% 
             4                   59%               50%                           14                   34%                28% 
             5                   55%               46%                           15                   33%                27% 
             6                   52%               42%                           16                   31%                28% 
             7                   49%               39%                           17                   30%                28% 
             8                   47%               36%                           18                   29%                28% 
             9                   44%               33%                           19                   27%                29% 
            10                  42%               31%                           20                   26%                29% 
                                                                                          >90                  20%                20% 
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The yield curve after an upward shift in the present curve is represented by: 
 
 
 
In the same way, we can obtain the curve after an interest-rate shock that leads to lower 
interest rates: 
 
 
 
The following chart illustrates the principle: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The change in present value that arises when (a) the upward interest-rate shock occurs 
and (b) the downward interest-rate shock occurs is calculated for all interest-rate-sensitive 
assets (A) and liabilities (L). The simulated changes in present value are offset against each 
other. 
 
Market value scenario 
without Mktint = Mktint

A – Mktint
L 

 
Rise in interest rates scenario 
up Mktint = upMktint

A – upMktint
L 

 
Fall in interest rates scenario 
downMktint = downMktint

A – downMktint
L 

 

The change in the net asset value (DNAV) is calculated for each of the two scenarios  
taking into account possible adjustments in future policyholder bonuses. This is used to 
calculate the scenario-specific capital requirements: 
 
Rise in interest rates scenario 
SCR int

up = without Mktint  – upMktint  = ΔNAVint
up 

 

Fall in interest rates scenario 
SCR int

down = withoutMktint – downMktint  = ΔNAVint
down  

Figure 31: Shifts in the yield curve in the Solvency II standard formula
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For the purposes of determining the ultimate SCR for interest-rate risk, the relevant point is which of the two  
scenarios produces the higher capital requirement: 
 
SCRint = max {SCRint

down ; SCRint
up ;  0} 

 
Spread risk (Mktsp): 
 
This section analyses the impact of changes in credit spreads compared with the 'risk-free' interest rate on the 
market value of investments subject to credit risk. 
 
The SCR for spread risk Mktsp is derived from the capital requirements for the following segments: 
 
• bonds – Mktsp

bonds 
• structured credit  – Mktsp

RPL   
• credit derivatives  – Mktsp

cd 

This gives us: 
 
Mktsp

   = Mktsp
bonds  + Mktsp

RPL  + Mktsp
cd. 

 
The capital requirements for bonds are determined using (1) the market value MV for the bond concerned and 
(2) a risk factor FUP, calculated using the credit rating and a modified duration. A portfolio comprising N bonds  
(i = 1, …, N) ) therefore produces a capital requirement of 
 
Mktsp

   = ∑MVi
  ∙ m (duri) F (Rating) mit m (duri) = max {min. (duri; Duration Cap); Duration Floor} 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In contrast, the risk factor for structured credit is solely dependent on the rating. The following applies  
in this case: 
 
Mktsp

rpl = ∑i Fi
UP * duri * MVi 

 
In the case of credit derivatives, the capital requirement is made dependent on the change in the net asset value 
(ΔNAV) that occurs (a) when there is a relative spread increase of 75 per cent, and (b) when an absolute rating-
related spread increase is specified. 
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Figure 32: Risk factors for credit spreads in the Solvency II standard formula

                                 Spread shock corporates          Spread shock non-EEA governments 
                                             Duration         Duration                                              Duration         Duration  
Rating                 Fup                 floor                cap                                Fup                            floor                cap 
AAA                   0.9%                 1                   36                                  –                    –                    – 
AA                     1.1%                 1                   29                                  –                    –                    – 
A                        1.4%                 1                   23                               1.1%                 1                    29 
BBB                   2.5%                 1                   13                               1.4%                 1                    23 
BB                      4.5%                 1                   10                               2.5%                 1                    13 
B or lower        7.5%                 1                    8                                4.5%                 1                    10 
Unrated            3.0%                 1                   12                               3.0%                 1                    12 

Source: (European Insurance and Occupational Pensions Authority (EIOPA), 2010) CITATION Eur10\l103
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Foreign exchange risk (Mktfx): 
 
 
Two shock scenarios are analysed for each currency to determine the foreign exchange risk: 
 
• impact from a fall of 25 per cent in the relevant exchange rate;  
 
• impact from a rise of 25 per cent in the relevant exchange rate. 
 

Figure 33: SCR for corporates spread risk in the Solvency II standard formula

SCR for spread risk in % of MV
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Figure 34: SCR for sovereigns spread risk in the Solvency II standard formula
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Exceptions to this rule apply for currencies pegged to the euro. 
 
The procedure involves two steps: 
 
1)  Firstly, the impact on net asset value from the two scenarios referred to above is separately quantified. In each 

case, the more unfavourable result is used to determine the capital requirement for the foreign exchange risk. 
 
2)  After step (1) has been completed for all relevant foreign currencies, the results are aggregated. 
 
 
Property risk (Mktprop): 
 
In the same way, property shock scenarios are used to stress the real estate benchmark by -25 per cent: 
 
Mktprop = max(ΔNAV | propertyshocki,0) 
 
Equity risk (Mkteq): 
 
Equity risk is based on two risk factors: 
 
 
 
 
 
  
 
 
 
Global equities are stressed by 39 per cent, others (such as private equity) by 49 per cent: 
 
Mkteq = max(ΔNAV | equetyshocki,0) 
 
The aggregation into one capital requirement for equity investments is again based on the square-root  
formula with a correlation of 0.75: 
 
 
 
Concentration risk (Mktconc): 
 
Concentration risk is the risk of unexpected losses arising from insufficient risk diversification in a portfolio. This 
market risk submodule relates solely to concentrations in individual issuers/counterparties. To date, other dimen-
sions (such as regional or sector concentration) have not been taken into account. 
 
Exceptions: This risk calculation does not take into account the following: 
 
• equity investments (> 20 per cent holdings in an insurance company or bank) that are not subject to group 

supervision and for which the investment value is equivalent to > 10 per cent of the own funds of the  
participating undertaking; 

 
• government bonds issued by OECD countries or EEA states; or 
 
• fixed-term deposits (where the time to maturity is less than three months, the investment amount does not 

exceed €3 million and the bank has a rating of at least AA). 
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                           Index typ             Shock 
         1                  Global                39% 
         2                   Other                 49%

Table 2: Equity risk factors

Mkteq = √Mktep1 + Mktep2 + 2 * 0,75 * Mkteq1 * Mkteq2
2 2
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The procedure comprises three steps. 
 
1)  The excess exposure (XSi) is determined for each individual counterparty 
 
 
 
 
where Ei = exposure to counterparty i and assets = total portfolio exposure. The concentration threshold (CT) 
is determined in accordance with the following table: 
 
 
 
 
 
 
 
 
 
 
 
2.  The concentration risk is determined for each individual counterparty (risk concentration requirement = conci)  

Conci = Assets ⋅ XSi ⋅ gi 
 
The rating-dependent factors are derived as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
3.  The results from (1) and (2) for all the counterparties are aggregated on the basis of the following  

formula with the assumption that there is no correlation between the individual counterparties: 
 
 
 
  
The following diagram provides a summary of the factors used in determining market risk: 
 

Table 3: Concentration risk 

      Rating                 CT          
    AA-AAA              0.03 
         A                    0.03 
       BBB                 0.015 
  BB or lower           0.015

Table 4: Rating-dependent factors for concentration risk

      Rating                  gi 
       AAA                 0.12 
        AA                  0.12 
         A                    0.21 
       BBB                  0.27 
  BB or lower            0.73        



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SA is the symmetric adjustment factor to prevent procyclical effects.  
 
So, after the introduction of Solvency II, which asset classes offer a good returns profile in relation to the  
capital requirements? 
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Figure 35: Overview of the impact of the market risk module in the Solvency II standard formula
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The following diagram shows the relationship between returns and the capital requirement for key asset classes, 
based on market data as at 21 August 2015: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

Figure 36: Returns as against Solvency Capital Requirement (SCR) for key asset classes  
                 (standalone analysis)
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5 Impact of Low Interest Rates and 
New Regulatory Parameters on  
Banks and Insurance Companies
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Businesses in the financial industry are currently exposed to a highly unfavourable environment of low to zero  
interest rates combined with new regulatory parameters and further tightening in the existing regulatory frame-
work. How do the representatives of this industry assess the impact of the regulatory requirements on the invest-
ment objectives of each entity? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the figures, 40 per cent of the respondents believed that at least 50 per cent of the entities in their 
sector would fail to achieve their investment objectives because of new regulatory parameters. This viewpoint 
also differs significantly between the individual sectors. Asset management companies apparently feel the lowest 
level of regulatory pressure, presumably because they are often only indirectly affected, specifically when they 
manage the portfolios of clients who are faced with new regulatory requirements. Significantly, but not altogeth -
er surprisingly, there is a difference between the viewpoints taken by banks and insurance companies. In the case 
of banks, the regulatory pressure triggered by Basel III is already being reinforced by numerous further regulatory 
initiatives (some of which are only in the consultation phase) and the erosion of profitability that has already 
taken place in various areas of the business is therefore being continued. However, the situation in the case of  
insurance companies is somewhat different. Although the introduction of Solvency II is imminent, the adverse  
effects of Solvency II on asset allocation at insurance companies are being acknowledged more sympathetically 
by politicians and supervisory authorities, and the amendment of the AnlV for insurance companies indicates that 
some effort is being made to make it easier for insurance companies to invest. 
  

0% to 10% More than 10% to 20% More than 20% to 30% More than 30% to 40% More than 40% to 50%

More than 50% to 70% More than 70%

How many entities in your sector do you think will NOT achieve their own investment targets in 2018 because 
of new regulatory requirements?

Figure 37: Impact of regulatory requirements on investment objectives

Sector

General insurers and private health insurers  (n=16) 

Pension schemes and pension funds  (n=16) 

Charitable foundations (n=16) 

Corporates (n=19) 

Banks and savings banks  (n=31) 

Church organisations  (n=1) 

Fund management companies (n=5)

    41.2       11.8        17.6         5.9           0           5.9         17.6       28.5% 

    37.5       25.0        12.5          0             0             0          26.0       31.5% 

    11.1       11.1         5.6         11.1        22.2        33.3         5.6        47.1% 

     4.5         4.5         22.7         4.5          4.5         13.6        45.5       53.5% 

     9.7         6.5           0          16.1        12.9        22.6        32.3       54.9% 

    50.0          0             0             0             0             0          50.0       35.0% 

    30.0       40.0        10.0          0          20.0          0             0         22.5%

Share of the relevant category in %

Total ø 
43.4%

19% 12% 10% 8% 10% 16% 25%

All respondents (n=103, no response given by others)

ø



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The responses to the question regarding the relevance of the low interest rates produce a somewhat different 
picture. In this case, the situation also particularly affects investors who are not as tightly regulated as banks and 
insurance companies and also reflects the fact that German investors are still very highly focused on fixed-income 
instruments.  
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How many entities in your sector do you think will NOT achieve their own investment targets in 2018 because 
of low interest rates?

Figure 38: Impact of the low interest rates on investment objectives

Total ø 
60,2%

7% 6% 5% 9% 11% 24% 39%

0% to 10% More than 10% to 20% More than 20% to 30% More than 30% to 40% More than 40% to 50%

More than 50% to 70% More than 70%
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General insurers and private health insurers  (n=16) 
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Corporates (n=19) 

Banks and savings banks  (n=31) 
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Fund management companies (n=5)
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5.1       Banks
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The diagram below shows the changes in the breakdown of income and expenses at German banks. It is clear 
that interest income is the dominant component of income for banks in Germany because the greater part of the 
business model is accounted for by lending business in the traditional origi-nate-to-hold version. Some banks in 
Germany, notably Deutsche Bank, deviate significantly from this model, but the vast majority of the banks are  
extremely vulnerable on the income side if interest rates fall, if this loss of income can no longer be offset by a  
simultaneous fall in funding costs and, at the same time, there is a rise in risk costs and the cost of capital. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
If, for example, we look at the interaction between the quantitative requirements arising from the CRR, parti -
cularly the leverage ratio, the net stable funding ratio and liquidity coverage ratio, it is clear that the combination 
of higher capital and funding costs and a greater proportion of more liquid assets on the balance sheet – the  
latter generating as a consequence much lower returns in the zero interest rate environment – will exercise  
considerable downward pressure both on the profitability of the lending business and on the proprietary account 
business. In addition, the ratio of aggregated total assets of the European banking sector to economic output  
remains significantly greater than in the US, even after eliminating the distortion caused by different financial  
reporting standards. Inflated bank balance sheets combined with low profitability represent a starting point for 
new systemic risk because the lack of income deprives the banks of the resources they need to build up further 
reserves to increase risk-bearing capacity. A comprehensive reallocation within the financial system of the credit 
risk held by banks would therefore be sensible. This should ultimately lead to a situation in which banks scale 
back their role, becoming more financial intermediaries than end investors, whereas institutional investors, for 
example, could diversify their investment universe. The necessity for a shift of this nature has been recognised by 
many market players over the last few years. For example, many banks and insurance companies have collabo -
rated on loan funds, which are intended to enable banks to transfer some of their credit risk to insurance compa-
nies (with retention of an appropriate level of the risk by the banks) and at the same time to provide insurance 
companies with access to a new asset class. There is likely to be a further acceleration in this trend with the 
amendment to the AnlV of 3 March 2015. As a result of this amendment, the permissible range of investments 
will now include all types of fund in accordance with the KAGB and it will generally become easier for insurance 
companies to access collective types of investment. 
 

Figure 39: Breakdown of income at German banks
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From a macro-economic perspective, the reallocation of credit risk makes sense for a number of reasons in  
addition to the potential favourable impact on borrowing costs. Firstly, a crisis in the banking system would then 
not necessarily result in a substantial credit squeeze in the real economy, as was the case in 2009 for example. 
Secondly, banks are in any case not the most appropriate funding partner for many businesses, particularly inno -
vative start-ups. A trend of this nature would also be welcome from a regulatory perspective because ultimately 
the core objective of Basel III is of course to reduce concentrations of risk on bank balance sheets and in the  
banking industry to a level that makes the systemic risk arising from the banking sector manageable. 
 
We will now investigate in more detail the impact arising from regulation, the current economic circumstances 
and central bank policy using, as an example, the interaction between the low interest rates and liquidity cover -
age ratio in relation to the current average balance sheet structure of banks in Germany. As already discussed, 
banks can only add higher-yield assets to their proprietary accounts if the LCR is greater than 100 per cent. One 
restriction that we must mention is that the LCR is to be implemented gradually up to the beginning of 2019. 
However, we will demonstrate that, as at March 2015, the average bank balance sheet in Germany already  
satisfies the LCR requirement in full.  
 
The design of our average balance sheet structure for a German bank is based on the aggregated bank statistics 
published monthly by Deutsche Bundesbank. The data we have used can be found in Annex 2. One of the pre-
conditions for aggregating the data from individual banks into a standard balance sheet is that the accounting 
methods and the presentation of the balance sheet structures for the individual banks needs to be standardised. 
In this context, the standardisation has been carried out by the Bundesbank. One disadvantage caused by the 
standardisation is that there is a lack of precise detail regarding some aspects. For instance, it is not possible to 
obtain the maturity profile of fixed-income securities from the data. For the purposes of our calculations, we have 
supplemented the aggregated balance sheet data with assumptions taken from the Quarterly Financial Report for 
Q1 2015 published by Commerzbank AG (see Annex 1). 
 
The data used in this analysis was published by Deutsche Bundesbank in May 2015 and refers to March 2015. 
The fundamental principles underlying this data are based on the monthly reporting obligations of German banks 
in relation to their balance sheet structures. The banks provide information on 21 asset and 23 liability line items, 
which is then aggregated into the balance sheet presented in Annex 1. In this aggregated balance sheet, the two 
items 'Debt securities and other fixed-interest securities' and 'Shares and other variable-yield securities' are of 
particular interest because these items cover the main components of the own-account investments made by 
banks. For our purposes however, these two items need to be broken down further into their constituent parts 
and, to do this, we used the information provided in section 10 of the monthly reports. Taking the resulting  
aggregated balance sheet, we divided the amounts of the individual line items by the number of banks subject  
to the reporting obligation (1,804 banks as at March 2015) and thereby obtained the following balance sheet 
which then formed the basis of our subsequent calculations: 
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It is unsurprising that the volume of investments in debt securities (€658.56 million) far outstrips the equivalent 
volume of investments in equities, i.e. shares and other variable-yield securities (€119.45 million). More interes-
ting is a closer look at the item 'Other Assets', which stands at the considerable figure of €675.13 million and 
has grown sharply from the volume of €110.88 million recorded in 2007. Most of the items subsumed under 
'Other Assets' comprise derivatives attributable to the bank's treasury department (€550.04 million). Even 
though no detailed information is available about the composition of the derivatives portfolio, it is reasonable  
to assume that the growth in this area can be ascribed to the risk management activities of the bank.  
 

Figure 40: Representative balance sheet for German banks in March 2015

                                                                                                                                                                                         
                                                                                                                                                                                                        
Assets (€m)                                                                 4,558.58         Liabilities & equity (€m)                         4,346.17    
Cash in Hand                                                                      8.59         Liabilities to Banks (MFIs)                      1,021.21    
Balances with Central Banks                                            64.12         Liabilities to Non-Banks (non-MFIs)       1,857.31    
Treasury Bills and Treasury Discount Paper                        1.77         Sight and Time Deposits                                  1,484.76    
Bills                                                                                     0.32         Saving Deposits                                                 339.91    
Unsecuritised Lending to Banks (MFIs)                       1,148.22         Bank Savings Bonds                                            32.63    
Unsecuritised Lending to Non-Banks (non-MFIs)        1,766.00         Securitised Debts                                      648.74    
Debt Securities and other fixed Interest Securities       658.56         of which: Debt Securities in Issue                       585.24    
Bank Debt Securities (domestic)                                                197.59         of which: Money Market Paper in Issue                62.63    
of which: Maturity of up to (incl.) 2 Years                                      3.02         Fiduciary Liabilities                                     30.33    
of which: Maturity of more than 2 Years                                    194.57         of which: Fiduciary Loans                                     23.73    
Public Debt Securities                                                               140.21         of which: Securities issued on fiduciary Basis          0.42    
of which: Issued by Federal Governments and its special Funds   17.24         Value Adjustments                                        4.25    
Corporate Debt Securities (non-MFIs)                                          27.84         Provisions for Liabilities and Charges         35.48    
Bank Debt Securities (foreign)                                                   126.82         Subordinated Liabilities                              41.59    
Bonds and Debt Securities issued by foreign Non-Banks            155.22         Participation Rights Capital                          6.52    
Money Market Paper                                                                  10.87         Fund for general Banking Risks                  40.85    
Shares and other variable Yield Securities                    119.45         Other Liabilities                                         659.89    
Shares (incl. Participation Certificates) (domestic)                        21.90         of which: Trading Portfolio Derivatives                550.04    
of which: Shares issued by Banks (MFIs)                                        0.98          
Mutual Fund Shares, other Securities (domestic)                          72.61                                                                                              
of which: Mutual Fund Shares issued by Banks (MFIs)                   0.23         Total Equity (in EURm)                              212.41    
Shares, mutual fund shares and other securities (foreign)            24.93         of which: Subscribed Capital                                58.34    
Participating Interests                                                      20.68         of which: Reserves                                             154.06    
Shares in affiliated Enterprises                                        50.64                                                                                              
Fiduciary Assets                                                               30.33                                                                                              
of which: Fiduciary Loans                                                            23.73                                                                                              
of which: Securities held on fiduciary Basis                                    0.48                                                                                              
Tangible Assets                                                                14.76                                                                                              
Other Assets                                                                   675.13                                                                                              
of which: Trading Portfolio Derivatives                                       550.04                                                                                              
Memo Item: Rediscount Credit                                          0.33         Memo Item: Sureties                                 127.94    
                                                                                                                                                                                                        
Balance Sheet Volume                                                 4,558.58         Balance Sheet Volume                            4,558.58    

Representative bank balance sheet as at March 2015

Source: (Göhring, 2015)CITATION Göh\l1031



The assumptions and information used in the calculation are set out below. 
 
High-quality liquid assets (HQLA) 
 
• In the categories cash in hand, balances with central banks, treasury paper, treasury discount paper and bills, 

100 per cent of the nominal amount is eligible as HQLA. In the case of the last three categories, no further  
detailed analysis is required because of the negligible amounts involved.  

 
• Debt instruments issued by banks (bank debt securities) are excluded from our analysis because these are  

not permissible as Level 1 and Level 2A assets. Even if such securities were classified as Level 2B assets, this 
would be irrelevant as far as our calculations are concerned because the total volume of Level 2B assets on 
the bank balance sheet exceeds the cap of 15 per cent applicable to these assets. 

 
• In the category comprising domestic public debt securities, we can assume the securities can be classified as 

Level 1 assets with the application of a haircut of 0 per cent if the securities concerned have been issued by 
an EU central government. In the case of regional issuers, such as federal states in Germany, the securities can 
only be assumed to be classified as Level 1 if a regulatory risk weight of 0 per cent applies. Otherwise they are 
classified as Level 2A. Even if the debt securities issued by some of the German federal states, for example, 
are therefore classified as Level 2A assets and the associated haircut of 15 per cent is applied, this effect is 
negligible because of the relatively small proportion of regional issuers (12.29 per cent) in the overall  
volume of public-sector debt securities. 

 
• The classification of debt securities issued by entities outside the financial sector (corporate debt securities 

(non-MFIs)) is subject to a number of uncertainties. If a debt security has an issue volume of at least €250  
million, a maximum maturity of 10 years and a rating of at least AA-, it can be classified as a Level 2A instru-
ment. A rating of at least BBB- still means a security can be classified under Level 2B. The statistics from Deut-
sche Bundesbank used in our analysis do not contain any rating distributions for the corporate debt securities 
held by banks. However, the average rating for European corporates is BBB and a study carried out by the ECB 
(European Central Bank, 2012) CITATION Eur12\l1031 states that the average maturity for outstanding Ger-
man corporate debt securities in 2011 was 4.8 years. On this basis, we classify the item 'Domestic and foreign 
corporate debt securities' as Level 2B assets and adjust the value of this item by applying a haircut of 50 per 
cent. We use the same procedure for money market paper and apply a haircut of 50 per cent. The proportion 
accounted for by money market paper is nevertheless negligible at an average of 0.24 per cent.  

 
• Shares and other variable-yield securities may be included in the HQLA as Level 2B assets or must be com -

pletely excluded, depending on the circumstances. Such instruments issued by financial institutions are not 
permissible as HQLA. We classify the others as Level 2B assets and apply the relevant haircut of 50 per cent.  

 
 

5.1.1    Calculation of the Average Liquidity Coverage  
            ratio for German Banks
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Expected cash outflows 
 
• As the Deutsche Bundesbank statistics do not present the maturity structure of the liabilities in detail, we use 

the maturity profiles from Commerzbank as the basis for our analyses (see Annex 1). We include the liabilities 
repayable on demand at 100 per cent; for those liabilities due within three months, we assume that 50 per 
cent will be due within 30 days and therefore relevant for LCR purposes. 

 
• The liabilities to banks/MFIs have an outflow rate of 100 per cent if due within 30 days; otherwise they are 

not included in the analysis.  
 
• In the case of liabilities to non-banks/non-MFIs, a distinction needs to be made between stable and less sta-

ble deposits from retail and SME clients. In the LCR stress scenario, an outflow rate of 5 per cent is assumed 
for stable deposits, and 10 per cent for less stable deposits. However, no such distinction is made in the Deut-
sche Bundesbank statistics, so we opt for a conservative approach and assume an outflow rate of 10 per cent. 

 
• Savings deposits and bank savings bonds normally have a notice period of three months and therefore have 

no impact on the LCR calculation.  
 
• An assumed outflow rate of 100 per cent is applied to securitised debt, but only to such debt that is due  

within 30 days.  
 
• The outflow rate applied to fiduciary liabilities is 100 per cent; however, these liabilities (€30.33 million) only 

account for 0.70 per cent of the total equity and liabilities and are therefore of little relevance. 
 
• For interest-rate derivatives, we assume maturities of more than 30 days; however, maturities of up to  

30 days are assumed for foreign exchange and other derivatives.  
 
 
Expected cash inflows 
 
• We analyse all relevant cash flows that take effect within a time horizon of 30 days. 
 
• We use the maturity profiles from Commerzbank as the basis and include all the items repayable on demand 

plus 50 per cent of the items due within three months.  
 
• We assume a cash inflow of 20 per cent for items with an unspecified maturity (see (Commission, 2014,  

p.7)) CITATION Com14\p7\l1031. 
 
 
 



In summary this gives us: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Based on the average result of approximately 113 per cent at the end of the first quarter of 2015, we can con-
clude that, on average, German banks are already satisfying a liquidity coverage ratio of 100 per cent rather than 
the level of 60 per cent required in 2015. These findings are also consistent with the outcome of a Bundesbank 
study conducted in 2013 (see (Deutsche Bundesbank , 2013)) CITATION Deu13\l1031 involving an analysis of 
the figures for two groups of banks. One of the groups was found to have an average LCR level of 99.7 per cent 
and the second group an equivalent level of 129.5 per cent. 
 
 
Proprietary account performance 
 
For information on the data and sources used in the following calculations, please refer to Annex 1. The following 
tables present the data used for the various portfolio components (without stating the data sources) and aggre-
gate this data into the total portfolio return for the years 2005, 2010 and 2014. 
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Liquidity coverage ratio – summary                                                                                                              March2015                                                                                                                                                                                        
                                                                                                                                                                                         
Stock of HQLA*                                                                                                                                                    265.54 
Level 1 Assets                                                                                                                                                                        197.78 
Level 2A Assets                                                                                                                                                                        14.65 
Level 2B Assets                                                                                                                                                                      156.09 
Expected Cash Outflows                                                                                                                                       940.23 
Liabilities to Banks (MFIs)                                                                                                                                                      592.67 
Sight and Time Deposits                                                                                                                                                         101.55 
Saving Deposits                                                                                                                                                                         0.00 
Bank Savings Bonds                                                                                                                                                                   0.00 
Securitised Debts                                                                                                                                                                     32.50 
Fiduciary Liabilities                                                                                                                                                                   30.33 
Value Adjustments                                                                                                                                                                     0.00 
Provisions for Liabilities and Charges                                                                                                                                          0.00 
Subordinated Liabilities                                                                                                                                                              0.00 
Participation Rights Capital                                                                                                                                                        0.00 
Fund for general Banking Risks                                                                                                                                                  0.00 
Other Liabilities                                                                                                                                                                         0.00 
of which: Trading Portfolio Derivatives                                                                                                                                    183.18 
Expected Cash Inflows                                                                                                                                         871.52 
Unsecuritised Lending to Banks (MFIs)                                                                                                                                   761.88 
Unsecuritised Lending to Non-Banks (non-MFIs)                                                                                                                       66.12 
of which: No maturity given                                                                                                                                                     43.52 
                                                                                                                                                                                                        
Liquidity Coverage Ratio**                                                                                                                               112.97%  

*HQLA after taking into account the caps of 15 per cent and 40 per cent  
**LCR after taking into account a minimum outflow of 25 per cent of the total expected outflows 

Table 5: Calculation of the average liquidity coverage ratio for German banks

Source: (Göhring, 2015)CITATION Göh\l1031
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Cash and cash equivalents 
 
 
 
 
 
 
 
 
 
 
 
Fixed-income securities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Equity-linked securities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cash and Cash Equivalents                Yield 2005                 Yield 2010                 Yield 2014                                                                                                                                                         

Cash in Hand                                           + 0.00%                       + 0.00%                       + 0.00% 

Balances with Central Banks                     + 1.02%                       + 0.25%                       – 0.09% 

Total Return                                             + 0.08%                       + 0.02%                       – 0.01%

Table 6: Yield overview – cash and cash equivalents

Fixed Income Securities                     Yield 2005                 Yield 2010                 Yield 2014                                                                                                                                                         

Treasury Bills and Treasury  
Discount Paper                                         + 3.17%                       + 2.43%                       + 1.03% 

Bills                                                          + 3.17%                       + 2.43%                       + 1.03% 

Bank Debt Securities (domestic)                + 3.05%                       + 2.66%                       + 0.89% 

Public Debt Securities                               + 3.17%                       + 2.43%                       + 1.03% 

of which: Issued by Federal 
Governments and its special 
Funds                                                       + 3.17%                       + 2.43%                       + 1.03% 

Corporate Debt Securities  
(Non-MFIs)                                               + 3.70%                       + 4.03%                       + 2.95% 

Bank Debt Securities (foreign)                   + 3.72%                       + 3.00%                       + 1.72% 

Bonds and Debt Securities issued 
by foreign Non-Banks                               – 0.17%                       + 6.42%                       + 3.83% 

Money Market Paper                                + 2.09%                       + 0.44%                       + 0.10% 

Total Return                                             + 2.46%                       + 3.58%                       + 1.84% 

Table 7: Yield overview – fixed-income securities

Equity-linked Securities                     Yield 2005                 Yield 2010                 Yield 2014                                                                                                                                                    

Domestic Shares 
(incl. Participation Certificates)                  + 27.07%                     + 16.06%                     +  2.65% 

of which: Shares issued by Banks              + 38.72%                     –  10.22%                    – 15.79% 

Domestic Mutual Fund Shares, 
other Securities                                        + 27.07%                     + 16.06%                     +  2.65% 

Shares, mutual Fund Shares and 
other Securities (foreign)                           +   7.56%                     +   9.55%                     +  2.93% 

Total Return                                             + 23.09%                     + 14.49%                     + 2.56% 

Table 8: Yield overview – equity-linked securities

Source: (Göhring, 2015)CITATION Göh\l1031

Source: (Göhring, 2015)CITATION Göh\l1031

Source: (Göhring, 2015)CITATION Göh\l1031



Performance calculation 
 
 
 
 
 
 
 
 
 
 
 
 
We have therefore established that the average return on the proprietary portfolio declined from approximately 
5.2 per cent in 2005 to around 1.8 per cent in 2014. Even though it is clear that this represents a considerable 
fall in income for banks (which traditionally pursue the combined investment objectives of liquidity, appropriate 
contribution to earnings and risk diversification in their proprietary account activities), it must also be borne in 
mind of course that the low interest rates and the monetary policy of the ECB have made bank funding consider -
ably cheaper, which to some extent offsets the decline in portfolio returns. On the other hand, the balance sheet 
policies followed by banks will also have to ensure in the future that the banks satisfy the requirements of the 
new ALM key performance indicator, the net stable funding ratio (NSFR). For the purposes of this ratio, cash flows 
on both the assets side and the liabilities side are tested in a one-year stress scenario to establish the required 
and available funding. In sum, the LCR is tending to lead to a higher proportion of assets with lower returns  
(a trend that is being massively reinforced by the present level of interest rates) and, at the same time, the NSFR 
is resulting in higher funding costs. 
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Total Portfolio                                   Yield 2005                 Yield 2010                 Yield 2014                                                                                                                                                      

Cash and Cash Equivalents                       +   0.08%                     +   0.02%                     –  0.01% 

Fixed Income Securities                             +   2.46%                     +   3.58%                     + 1.84% 

Equity-linked Securities                             + 23.09%                     + 14.49%                     + 2.56% 

Total Portfolio Return                               + 5.22%                       + 4.82%                       + 1.78% 

Table 9: Total portfolio return calculation 

Source: (Göhring, 2015)CITATION Göh\l1031



5.1.2    Costs of the Liquidity Reserve
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Funds transfer pricing (FTP) is a process used within a bank to determine funding costs. In this process, the trans-
fer of funds within the bank is modelled as an internal contract between the funding centre (treasury) and the 
profit centres. In this model, the profit centres do not retain the payments from clients, but sell them on to the 
funding centre, which is responsible for the funding of the bank on money and capital markets. Almost all bank 
products have an impact on the liquidity position. Banks traditionally make 'liquidity options' available to clients. 
These may be recognised under assets (loan facilities for example, where the client is the liquidity user) or under 
liabilities (savings deposits for example, where the client is the liquidity provider). Depending on the product,  
liquidity is therefore generated or consumed with the bank bearing any liquidity risk (see (Heidorn & Schmaltz, 
2009)CITATION Hei\l1031). 
 
The following example shows the costs of the necessary liquidity reserve using internal fund transfer prices in  
a major European bank on the basis of data from 26 September 2014:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The example shows that the liquidity reserve generates a cost of carry (funding costs exceed the return on  
assets). Particularly Level 1, Level 2A and (with some qualifications) Level 2B assets comprise securities for which 
there is a high structural market demand and on which the returns are therefore low, or even negative in some 
cases. Firstly, the ECB's QE and its various purchasing programmes are generating greater demand for govern-
ment bonds, pfandbriefs and even (as a result of the ABSPP) senior tranches of securitisations. Secondly, banks 
and other financial institutions also need these securities – which are eligible for satisfying the LCR – for other 
purposes, for example to be used as collateral in derivatives transactions, both for central clearing counterparties 
and for bilateral cleared transactions on the basis of a margin agreement (ISDA Credit Support Annex, for exam-

Figure 41: Costs of the liquidity reserve on the basis of internal transfer prices
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ple). In current risk management strategies, capital charges are often transformed into collateral requirements 
("collateral is the new capital"), which generates rising demand and therefore forces down the returns on  
eligible collateral. This situation, and also the effect of potential margin calls, gives rise to a correlation between 
increasing volatility of market prices and demand for precisely this type of eligible collateral, fuelling the risk of  
a shortage of collateral. 
 
Banks manage balance sheet assets eligible as collateral for repos and derivatives transactions and/or for the  
liquidity reserve within the parameters set out below. 
 
 
In summary, we can state the following: 
 
• Banks operate a comprehensive level of securities-based finance and derivatives business. 
 
• The demand for collateralised business is growing as a result of market trends and regulatory changes  

(EMIR, Dodd-Frank, etc.). 
 
• This is giving rise to significant demand for securities collateral; the major banks are therefore maintaining 

portfolios of such securities with a value in the double-digit billions of euros. 
 
• This collateral is assigned to different types of business, which are supported from different collateral pools. 
 
• Examples of these collateral portfolios are ECB, triparty agent, GC Pooling, KAGplus, futures exchanges, CCP 

and bilateral transactions. 
 
• The following are associated with each of these platforms: 
 

–    specific types of transaction; 
–    requirements for the type of acceptable collateral and the reduction in value to be applied to the  
     collateral (haircut). 

 
• There is a huge overlap between the securities that are acceptable as collateral for the above purposes and 

those that are eligible for use in satisfying the LCR. The very same securities are also the target of various  
ECB purchasing programmes. 

 
• At the same time, the securities acceptable for the above purposes also form part of the core investment  

universe at major institutional investors such as insurance companies. 
 
 
The high level of structural demand therefore leads to very low returns on Level 1 and Level 2 assets. If the liqui-
dity ratio is at least 100 per cent and the total of the market values of liquid Level 1 and Level 2 assets is greater 
than the net outflows over a maximum of 30 days, then the excess asset value in the proprietary portfolio can be 
structured entirely as the bank sees fit. As the average bank currently has an LCR of approximately 113 per cent, 
the structure of most of the proprietary account assets is determined by the requirements of the liquidity reserve 
regardless of balance sheet policy. By far the greatest proportion of the volume of proprietary account invest-
ments comprises bonds and money market instruments, which are classified under either Level 1 or Level 2.  
Equities and real estate portfolios usually account for less than 5 per cent, and profit-participation certificates, 
commodities, private equity investments, etc. are just marginal additions. Fund assets often form part of the pro-
prietary portfolio and a maximum of 85 per cent of the value of these assets is eligible for the liquidity reserve 
provided that the assets are classified exclusively under Level 1 and/or Level 2A. This means there is a need to  
review and, if necessary, adjust the fund guidelines if there are plans to use these portfolios in the calculation  
of the LCR.  
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There has been a rise in the use of derivatives for risk management. The previous OTC derivatives market is  
being subdivided into standard derivatives (CCPs, less flexible) and non-standard derivatives (OTC, flexible). In  
the case of standard derivatives, the capital requirements are being reduced, but the requirements relating to the 
quality of collateral are being increased. Overall, the cost of OTC-related financial services provided by banks with 
a trading book is being pushed up by new regulations arising from BCBS 265 (Fundamental Review of the  
Trading Book). 
 
The low returns (caused by the significant structural demand) on those securities accounting for the lion's  
share of the proprietary account portfolio are likely to continue to fall in the future as a consequence of further 
imminent regulatory changes. For example, the new standardised approach for credit risk specifies that the risk 
weights for banks and businesses in the future will depend on two factors rather than external ratings. The  
majority of the major banks and corporates in Europe have ratings between A and BBB+ or between BBB+  
and BBB-. Following the introduction of the new standardised approach, the funding costs of banks and cor -
porates will be subject to greater differences and the relative returns for good risks will continue to fall. 
 
Prior to the crisis, a large number of German banks operated 'credit substitution business' and as part of this 
business built up significant portfolios of asset-backed securities and some exposures with capital guarantees in 
other asset classes, such as hedge funds. To date, the banks have been maintaining non-core-asset units charged 
with scaling back the portfolios of these securities. Over the medium term, there will be no regulatory leeway for 
activities of a similar nature. 
 
Given an average LCR of 113 per cent, there is also little latitude available in proprietary account activities to in-
vest in securities with higher returns. To achieve greater flexibility in this regard, banks would have to implement 
balance sheet strategies to reduce cash outflows and/or increase cash inflows. The fact that the eligibility of the 
latter is limited to 75 per cent of the outflows and this is already the case as far as the average bank balance 
sheet is concerned suggests that the best policy would be to concentrate on the former. In turn, the best option 
would seem to be to continue to reduce the liabilities to banks, which is required anyway in connection with 
meeting the requirements of the net stable funding ratio. However, besides the impact on funding costs, banks 
also have to take into account that the options in this regard are limited. For example, changes such as a stra-
tegic shift towards more deposits from retail and corporate clients are not that easy or straightforward given  
a very competitive banking market in Europe. Even if it were possible to restructure the liabilities side and signifi-
cantly reduce the outflows as defined in the LCR stress scenario, the resulting options for alternative asset allo -
cations in the proprietary account would then be subject to numerous other constraints, which can be expressed 
by the linear schedule below (Schmaltz, 2014) CITATION Sch\l1031. 
 
 
 
 
 

Table 10: Linear schedule with constraints from the CRR

max

8%   ⋅

3%  ⋅

100%  ⋅

i∈ {CT1, CT2 }
(mi ⋅ Xi – ai ⋅ IIXi – Xi InitialII) Σ Σ

i∈A & OBS
Σ

i ∈L
Σ

i∈A & OBS
Σ

i∈A & OBS
Σ

( 1 – hci ) ⋅ Xi + 100%  ⋅ i ∈ANR
Σ

i ∈A
Σ

xi i

Ci ⋅Xi (ObjF )

(CR )

(LR )

(NSFR )

(LCR )

(BSEqual )

≤

≤

≤

≥

=

CT1   +  CT2

CT1

rwi ⋅Xi 

rsfi ⋅Xi 
     asfi ⋅Xi 

i ∈ L & OBS
Σ outi ⋅Xi ini ⋅Xi 

Xi 
i ∈L
Σ Xi 

100% ⋅Xi 

i∈AR
Σ 100% ⋅

–



The symbols in the object function (ObjF) have the meanings shown below. 
 
• Xi:         Volume of business type i 
• mi:        Profitability margin for business type i 
• ai:         Modification costs for expanding/contracting business type i 
• Ci:         Costs for capital of type i (Core Tier 1, Tier 1, Tier 2) 
• CT1:      Tier-1 capital 
• CT2:      Tier-2-capital 
 
 
The symbols in the constraints (CR, LR, NSFR, LCR, BSEqual) have the meanings shown below. 
 
• A:         assets 
• L:          Liabilities and equity 
• R:         Reserve 
• OBS:     Off-balance-sheet items 
• AR:       Assets eligible for satisfying the liquidity coverage ratio 
• ANR:     Assets not eligible for satisfying the liquidity coverage ratio 
• ini:        Cash inflow rate for financial product i in LCR stress scenario 
• outi:      Cash outflow rate for financial product i in LCR stress scenario 
• hci:       Regulatory haircut for liquid asset item i 
• rwi:       Regulatory risk weight for asset item i 
• rsfi/asfi: Required/available funding for financial product i 
 
 
A change in the bank balance sheet therefore leads to a change in the vector (X1,…,Xn). Each strategic adjust-
ment in the bank balance sheet is thus subject to multidimensional constraints determined by capital require-
ments, leverage limitation and other aspects related to liquidity and funding. What is more, these are just the 
regulatory parameters for Pillar 1; added to them will be numerous other aspects for Pillar 2, economic capital 
management and the increasingly important issue of optimum collateral management. Another factor adding to 
the difficulties is that the regulatory reforms are far from being completed. For example, initiatives such as the 
fundamental review of the trading book, the new standardised approach for credit risk, interest-rate risk in the 
banking book (IRRBB) and requirements for capital suitable for bail-in (Total Loss-Absorbing Capacity (TLAC),  
Minimum Required Eligible Liabilities (MREL)) are causing a great deal of uncertainty for future capital planning. 
As the present low interest rates mean that higher returns can only be generated with significantly greater liquid -
ity risk or credit risk (see Figure 42), capital, leverage and liquidity ratios stand in the way of any adjustment to 
strategic asset allocation in the proprietary account. Prior to the crisis, regulatory requirements were offset by  
financial engineering methods (attainment of better ratings, capital guarantees, use of liquidity facilities, etc.). 
This type of regulatory arbitrage is no longer possible in the current environment. For this reason, there are cur-
rently no signs of any long-term reallocation trends in bank proprietary accounts and, given the liquidity reserve 
requirements, the structure of proprietary accounts is to the greatest possible extent predetermined. 
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The current guaranteed rate of return for new policies with German life insurance companies is 1.25 per cent. 
However, based on figures from the GDV, a calculation of the average guaranteed rate of return for existing poli-
cies in the German life insurance industry shows that this return is around 3.3 per cent. The following chart com-
pares the present returns for reinvestments in key asset classes with the average level of guaranteed return 
(figures as at 21 August 2015): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In our subsequent analyses, we assume the asset allocation of a typical German life insurer, as shown in the chart 
below. With regard to the systemic connectedness between different areas of the financial industry, it should be 
highlighted at this point that life insurers make a very important contribution to the stable, long-term funding of 
banks from the perspective of the net stable funding ratio, in that they hold a considerable proportion of their 
restricted assets in pfandbriefs, bank bonds and subordinated bonds. This raises the strategic question as to 
whether an investment by insurance companies directly in the assets held by banks, thereby reducing the risks  
in the banking sector and improving the diversification of asset allocation in the insurance industry, would be 
preferable to the straightforward funding of the banks: 
  

5.2       Insurance Companies
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Figure 42: Yield curve for key asset classes 
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The investment environment for life insurance companies is therefore characterised by a number of challenges: 
 
• low interest rates 
 
• regulatory environment, especially Solvency II 
 
• servicing requirements for the significant guarantee obligations under legacy policies. 
 
 
The situation raises the following questions: 
 
1.  What options are available in this environment to insurers with a weak capital base and those with a strong  
    capital base? 
 
2.  How can investment policy be used as an instrument of solvency management? 
 
The methodology used in the following analyses is based on that described by Sonntag (2013) CITATION 
Son13\l1031. The standards in the national quantitative impact study for Germany (QIS 6) and the market data 
from 21 August 2015 are used in the calculation. 
 
• The typical asset allocation shown in Figure 43 is the starting point for our base portfolio, which represents 

the point of reference as shown in Figure 45 below. 
 
• In relation to capital adequacy, only the market risk and, in this case, the interest-rate, spread, property and 

equity risk have been measured. 
 
• The breakdown of the investment units item has been estimated. 
 
• Property risk has been simulated without any backing in terms of borrowing. 
 
• Certain assumptions have been made in calculating the interest-rate risk to simplify matters: 

–    modified duration has been used for asset and liability side (rather than individual cash flows) 
–    volume of interest-rate-sensitive assets = volume of interest-rate-sensitive liabilities 
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Figure 43: Asset allocation in a typical German life insurance company
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The following chart shows the returns on the base portfolio (y axis) in relation to the Solvency Capital Require-
ment (x axis). The effects of various asset reallocations on the returns and the SCR have also been calculated. The 
chart unequivocally shows that a substantial increase in returns can only be achieved by accepting considerably 
greater capital requirements or by regulatory arbitrage. The later means that by increasing the allocation towards 
higher yield government bonds and exploiting the risk weight of 0 per cent, it is possible to reduce the capital  
requirement and at the same time increase returns:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
The following points apply with regard to the return on solvency capital (RoSC) compared with the  
base portfolio: 
 
Positive RoSC (compared with base) 
 
• long-dated government bonds from GIIPS countries 
• duration lengthening. 
 
 
Negative RoSC (compared with base) 
 
• corporate bonds 
• German pfandbriefs 
• German real estate 
• government bonds from core EMU countries 
• duration shortening. 
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Figure 44: Impact of allocation changes in a typical life insurance company



The core statements set out below therefore apply. 
 
• If insurance companies undertake reinvestment without making any changes to their strategic asset allo -

cation, the average return on the reinvestments will only be marginally more than 2.1 per cent and therefore 
fall significantly short of the average level of guarantees. 

 
• Minor adjustments to strategic asset allocation cannot solve the problem. 
 
• Solvency II favours bonds from GIIPS countries (mismatch between economic and regulatory risk). 
 
• In the present environment, lengthening the duration is one of the few options for increasing the RoSC. We 

will demonstrate below that a strategy of this nature also leads to considerable risk, primarily in the event of 
an increase in interest rates. 

 
• In the current market circumstances, corporate bonds lead to a poor return on solvency capital because of low 

average returns and high capital charges. The same also applies to German pfandbriefs. 
 
• The introduction of Solvency II will lead in the future to differences in investment policy with different  

strategies at insurance companies with strong capital backing compared with those at weaker insurance  
companies. 

 
• Investments in GIIPS government bonds and duration lengthening are the only two options that insurance 

companies with a weak capital base can use in large volume in the traditional investment universe. 
 
The consequence of the limited flexibility is that there has been no noticeable shift over the last few years in  
the weighting of the different asset classes at life insurance companies. Figures published by the GDV on the 
structure of investments at life insurers show that, from the end of 2012 to the end of 2014, the proportion  
accounted for by government bonds rose by 2 per cent, while that for pfandbriefs fell by 3 per cent and that for 
equities increased by 0.8 per cent. The sensitivities presented in Figure 45 demonstrate, however, that the impact 
from these shifts is marginal. 
 
The net return on investments over the period 2012 to 2014 remained at approximately 4.6 per cent, although 
this could only be achieved by reversing valuation reserves. 
 
If there is no significant change in the interest rate environment in the medium term, we can assume the follow -
ing basic scenario as far as the further outlook is concerned: 
 
 
• There is no doubt that insurance companies with a strong capital base will adapt their investment strategies 

in the future to generate additional returns using alternative risk premiums. On the one hand, this will lead to 
greater liquidity risk and credit risk in the investments, but on the other hand it will also bring more diversi -
fication.  

 
• Many insurers, especially those with a narrow capital base, will concentrate however on the fact that interest-

rate risk is the predominant factor in assetliability management activities relating to endowment insurance, 
particularly in view of some aspects of the solvency requirements, and will therefore focus on duration gap 
management.  

 
The duration gap is the difference between the average maturity of the assets and the average maturity of the 
liabilities and leads to capital requirements in the standard formula on the basis of the Mktint parameter. One 
way of reducing the capital requirements is to lengthen the duration of the assets. Based on an average duration 
of 15 years for the liabilities and 8 years for the assets, it would be realistic to assume a duration gap of 7 years.  
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One strategy would now be to build up a portfolio that evens out the durations in full, i.e. removes the gap, 
allow ing the resulting capital savings then to be used for investments in asset classes with higher expected  
returns. We have set out a typical example of this kind of portfolio in Annex 2 and the following chart shows  
the sensitivity of the portfolio in scenarios with rising interest rates: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For most German life insurance companies, this option therefore means the accumulation of fixed-income port -
folios with a duration of more than ten years and an average rating of AA. Insurance companies with limited  
opportunities to access capital will not be able to stray very far from AA bonds in their asset allocation and will 
therefore find it difficult to offer their clients attractive rates of return. 
 
A study carried out by Feodoria & Förstemann (2015) CITATION Feo15\l1031 addresses precisely this point. The 
authors establish that interest-rate risk is the most significant category of risk for life insurers. During the course 
of our study we have focused on the interaction between the new regulatory requirements arising under Solvency 
II and the zero interest rates currently prevailing and have pointed out, in particular, that one of the consequen-
ces, especially for insurance companies with a weaker capital base, will be a lengthening of investment duration. 
Feodoria & Förstemann have, in turn, concluded from this trend that the risk of a sustained period of low interest 
rates will therefore be exacerbated by the risk from a considerable rise in interest rates. Although insurance com-
panies will be in a position to reduce capital requirements under Solvency II by accumulating a portfolio with 
long duration and will then be able to improve their interest income with a view to settling long-term liabilities, 
they will at the same time become exposed to an increasing risk that policyholders may surrender their policies if 

Figure 45: Breakdown of investment volume by country and type of bond

USA

Schweden

Polen

Norwegen

Belgien

Irland

Großbritannien

Spanien

Österreich

Europäische Investitionsbank EIB

Italien

Frankreich

Niederlande

Bundesrep. Deutschland

Government 

Covered 

Uncovered 

Money market 

Subordinated

0                                  2.000.000                            4.000.000                            6.000.000                            8.000.000                           10.000.000

Total volume: €60.5m 
Avge residual maturity = 15.4 yrs 
Mod. duration = 11.5  
Change in value from interest-rate shock 
- of +100 bp: -10.43% 
- of +200 bp: -18.72% 

Federal Republic of Germany 

The Netherlands 

France 

Italy 

European Investment Bank (EIB) 

Austria 

Spain 

United Kingdom 

Ireland 

Belgium 

Norway 

Poland 

Sweden 

USA



capital market interest rates were to rise. This scenario could lead to a run on life insurers because clients who  
otherwise continued to hold their policies with the insurers would be locked into insurer portfolios on which the 
returns would be held back by existing holdings of securities on which the returns were now relatively low. At the 
same time, the assets held by life insurers will be subject to greater interest-rate sensitivity as a consequence of 
the longer maturity and this will have an adverse impact on the capital buffer in the solvency balance sheet. In 
addition, it will only be possible to dispose of these assets by accepting significant losses. As this trend would  
be likely to affect a large number of life insurers at the same time, the scenario and the substantial associated 
impact would be a further example of connectedness in the financial system and would need to be classified as  
a systemic risk. 
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5.3       Unregulated Investors
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One of the points that emerges from a report published by UBS on the investment strategies of 224 family offices 
worldwide is that 49 per cent of the investments made by these family offices are in alternative investments, and 
of these almost half are in private equity. A large proportion of the in-vestments is also accounted for by real 
estate and hedge funds, the latter in turn with a focus on long/short strategies and trend-following strategies.  
A further 26 per cent of the assets comprise globally diversified equities, with just 14 per cent invested in bonds, 
similarly with global diversification. These asset allocations are thus diametrically different from the weightings 
used by insurance companies and pension funds. It is only possible to follow this kind of investment style if the 
investors are able to accept long investment horizons, small distributions and a low level of liquidity in the assets 
under management. Nevertheless, the effects of the low interest rates are evident even in this sector, with aver -
age returns in 2014 down to 6.1 per cent compared with 8.5 per cent in 2013. 
 
An internal McKinsey study for executives predicts that there will continue to be strong growth in the demand  
for alternative investments over the next few years and lists the key drivers behind this trend, linked to the obser-
vation that these drivers are structural rather than cyclical, as follows: 
 
 
• "Diversification from (and disillusionment with) traditional asset classes and products in an era of increased 

volatility and macroeconomic uncertainty" 
 
• "Evolution in state-of-the-art of portfolio construction (e.g., risk-factor-based asset allocation, tail-risk and  

volatility management)" 
 
• "Increased focus on specific investment 'outcomes' (e.g., inflation protection, long-dated in-come streams)" 
 
• "Allocations out of 'desperation rather than desire', driven by persistent asset-liability requiring a shift to  

higher-yielding assets" 
 
 
In all cases, it is evident that the preference for alternative assets and strategies is arising in those groups of  
investors who enjoy comparative advantages (such as the acceptance of lower liquidity) and as a result have the 
flexibility to search for alternative risk premiums. 
 
 
Figure 46: Efficiency and investment style  
 
 
 
 
 
 
 
 
It is in this context that the meaning of the term 'efficiently inefficient' becomes clearer, as summed up in the  
following quotation: "Markets must be in an equilibrium level of inefficiency: reflecting enough information to 
make it difficult to make money, but not so efficient that no one wants to collect information and trade on it" 
(Grossman-Stiglitz (1980)).  
 
The existence of market inefficiencies is undisputed in academic literature. There are nevertheless questions as  
to the extent of these inefficiencies, whether they are therefore more theoretical in nature or whether they can  
be monetised, i.e. whether they can still permit (statistically) significant additional returns after transaction costs. 
The latter is certainly the case, as we demonstrate below using a simple example. 
 
To this end, we analyse a trend-following strategy ('the trend is your friend') that is largely based on momentum 
effects well established in the literature. The purpose of the strategy is solely to provide a proof of concept. In 
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Source: (Pedersen L. H.) CITATION Ped\l1031
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other words, we are dispensing with the refinements and enhancements that would be applied if we were imple-
menting the strategy with 'real money'. In particular, we are not including any risk management or hedging. In 
addition, we only carry out reallocations in the portfolio at the beginning of the month. With the application of 
these limitations, we can attribute any generated additional returns exclusively to momentum effects. 
 
The strategy analysed here is strictly rule-based and can therefore be reproduced. Notably, there is thus no dis -
cretionary intervention by the portfolio manager. The parameters used in the strategy are very sparing to prevent 
backfitting, i.e. excessive alignment with historical data. In the strategy, we only hold long positions in DAX 30 
equities and long positions in one government bond ETF (or directly in government bonds) as a safe haven. These 
instruments are extremely liquid and can be closed out at any time; the related transaction costs are very low. The 
additional returns generated by the strategy are therefore not attributable to liquidity risk premiums.  
 
The strategy analysed here is based on two fundamental ideas. Firstly, to invest in particularly promising DAX 
equities during upward market phases with the aim of outperforming the DAX. Secondly, to invest in a bond  
ETF in falling markets. To this end, it is essential to identify market turnarounds or faltering trends in good time 
("Have a rule. Always follow the rule, but know when to break it."). The basic strategy can be varied or extended, 
and we will say a few words about this at the end. 
 
The following chart shows the performance (after transaction costs) of the strategy outlined above (green line) 
over roughly the last 20 years compared with the DAX30 (blue line) and the REX performance index (grey line). 
The value of a monetary unit invested using this strategy would have increased approximately ninetyfold(!) over 
this period. 
 
 
 
 
Performance Strategie vs. DAX 30 vs. REXP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is clear that periods of decline in the DAX are identified in good time and thereby largely avoided, whereas  
the DAX is outperformed in up phases. In this regard, it is noticeable that the market inefficiencies (i.e. momen-
tum effects and the associated superior performance) continue to persist for years after they have been analysed 
in academic literature. It is therefore not unduly optimistic to assume that momentum effects will also be obser -
vable over the next few years. 
 
The following chart presents the monthly gains and losses (in per cent) arising from the strategy. It is clear that 
the number of months with an overall gain well exceeds the number of months with an overall loss, a significant 
feature as far as investor psyche is concerned. 
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Figure 47: Performance after transaction costs
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The following table sets out the key data resulting from the trading strategy: 
 
Table 11: Key figures for the trading strategy 
 
 
 
 
 
 
 
 
 
 
 
Our strategy therefore produces (after transaction costs) a significantly higher return with slightly lower risk than 
the DAX. (By way of comparison, Berkshire Hathaway achieved an average return of 19.7 per cent over the per -
iod 1965 to 2012.) The downside deviation (the standard deviation for negative returns) is more suitable as a 
risk measure than the standard deviation because the latter also includes positive returns that do not represent 
any risk for the investor and therefore should not feed into a risk measure. If we compare the Sortino ratio (i.e. 
the ratio of additional returns over the risk-free interest rate to the downside deviation) for the DAX and that for 
our trend-following strategy, the advantage of the latter is demonstrated even more clearly: assuming a risk-free 
interest rate of 5 per cent p.a., the Sortino for the DAX30 is 19.4 per cent compared with a Sortino of 140.8 per 
cent for the trend-following – a considerable value for a strategy with just a monthly trading frequency. 
 
The risk/return profile for the strategy presented above can be improved still further by applying various enhance-
ments. Example enhancements include: 
 
• inclusion of other equities markets and, if appropriate, asset classes 
 
• use of short positions 
 
• active risk management and hedging. 
 

Figure 48: Monthly gains and losses (in per cent)
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6 New Model Approaches:  
Connectedness
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At various points in our analysis of banks and insurance companies, we have highlighted that investment strate-
gies, determined among other things by regulation, in combination with monetary policy and low interest rates 
are intensifying the connectedness between financial institutions and thereby also creating a greater potential 
systemic risk. 
 
Systemic crises can be defined as events that simultaneously affect a considerable number of financial institutions 
or market segments, thereby jeopardising the smooth functioning of the financial system as a whole. An impor-
tant feature of a systemic crisis is therefore the fact that the crisis does not just affect one financial institution, 
business or market segment. The key point is rather that a systemic crisis is brought about by causes that allow  
a critical negative impact from circumstances in which different institutions or markets are exposed to similar risk 
factors. By implication, this means that, to measure the risk of a systemic crisis being triggered, there is a need  
to measure the exposure of different institutions or markets to the same risk factors using approaches that ex-
tend beyond the measurement of correlations. Financial institutions are evidently connected through these com-
mon risk factors and, if these risks materialise, there are a range of channels that could cause contagion to other 
institutions or markets, as a result of which a systemic crisis could be triggered in the worst case scenario. This 
means that systemic risk is characterised by connectedness between institutions and networks of potential conta-
gion channels, and overall thus represents a network phenomenon. 
 
 
Examples of network phenomena are described below. 
 
• Investments by banks and insurance companies, driven by a number of factors including regulatory parame-

ters, are channelled into similar exposures and asset classes. The resulting correlations can lead to a simul -
taneous shock for a number of banks or insurance companies.  

 
• Strategies employed by central banks, especially quantitative easing, can lead to a high correlation between 

key asset classes such as equities or bonds. This eliminates the diversification effects for many investors. In 
particular, fixed-income and equities investors may be equally affected in a shock scenario. 

 
• Credit channel: if the banking industry is hit by a systemic event and this leads to a credit squeeze, the shock 

scenario is then transferred to the real economy. 
 
• Liquidity channel: the provision of liquidity to banks through the interbank market brings banks together in  

a complex interbank network. 
 
• Derivatives channel: OTC derivatives and the associated counterparty risk give rise to a net-work of complex 

trading relationships between banks. Fallout from deterioration in the credit quality of market makers leads  
to rapid contagion in the financial system via trading losses incurred by business partners. 

 
• Payment systems, correspondent banks, settlement risk: to provide correspondent bank services, banks have 

developed a highly complex organisational structure spanning the globe; this structure comprises a network 
of payment systems, banks, intermediaries and depositaries. In this structure, each bank depends on other 
banks, central banks and payment systems for the successful processing of funding and settlement activities.  

 
• Collateral channel: a few asset classes are in particular demand as the preferred choice for a number of diffe-

rent purposes, such as the liquidity reserve at banks (liquidity coverage ratio), ECB purchasing programmes, 
collateral for central counterparties or bilateral clearing in combination with a margin agreement (ISDA Credit 
Support Annex, for example) in derivatives transactions or collateral for repos between banks or between 



banks and the central bank. The high demand leads to very low levels of income in these asset classes; the  
necessity to hold these securities on bank balance sheets therefore reduces bank income and the accumu -
lation of risk buffers. At the same time, an increase in volatility in the markets leads to margin calls and to a 
fall in capital ratios as a consequence of a rise in the level of risk-weighted assets. These developments affect 
many banks and other market players simultaneously. Falling capital ratios and a lack of liquidity caused by  
a shortage of acceptable collateral could lead to a systemic crisis.  

 
• Imbalances in the financial system: prior to the financial crisis, many US banks used the plentiful liquidity for 

lending purposes. The existence of credit risk transfer instruments (asset-backed securities and credit default 
swaps) led to the relocation of the resulting credit risk to the balance sheets of German banks (credit substi -
tution business). As a consequence of the high demand, US banks had too few capital resources with liquidity 
that was too cheap. Numerous German banks, on the other hand, had unemployed capital at their disposal, 
caused by insufficiently profitable business models. 

 
• Insurance companies play a key role in the funding of the banking sector in Germany: uncovered bonds  

issued by banks (market share of approximately 20 per cent), pfandbriefs (around 40 per cent), hybrid capital 
(around 20 per cent). This gives rise to a two-way risk of contagion between the insurance and banking 
sectors. 

 
This list could be expanded with examples of many other interesting scenarios. Overall, it is clear that measure-
ment, monitoring and causal descriptions of both the mechanisms and consequences of systemic risk are the  
key tasks in macro-prudential risk management approaches. The measurement and monitoring tasks ideally  
require a system of indicators, whereas the causal descriptions demand a structural approach capable of ade -
quately setting out the characteristics, strategies and the network topology of the relationships between the  
main market players. 
 
 

91



6.1       Indicators of Connectedness
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Regardless of which economy or financial market is analysed over the last eight years, the period concerned has 
been one of almost continuous financial stress. Investors have been able to do little to prevent themselves from 
frequently being just pawns in a game involving irrational behaviour by many market participants and massive  
intervention by central banks. This has made it extremely difficult to achieve effective risk management and good 
portfolio allocation. Even if some fundamental risks have receded significantly over the last few months, the huge 
amount of liquidity in the market and the persistently low interest rates in the eurozone remain no less of  
a serious challenge.  
 
Ongoing stress in financial markets can also have slightly negative implications for the real economy. Rising  
credit costs, cautious lending and a lack of corporate willingness to commit to long-term capital investment are 
just some of the consequences that can hold back national economies for years. The resulting deterioration in 
fundamentals then adversely affects investment in real estate and the real economy. 
 
It is therefore important that decision-makers not only have excellent knowledge of the financial markets, but 
also have at their disposal hard figures that they can use to present compelling arguments to risk managers and 
to decision-making or supervisory bodies. 
 
Nevertheless, stress in financial markets is difficult to measure and define, because no one crisis is the same as 
the next. There are however some key aspects that are common to almost all crises. 
 
 
1.  Rise in uncertainty regarding the fundamental value of assets 
    The fundamental value of an asset is defined as the present value of all future cash flows, such as dividends or 

interest payments. Uncertainty about the extent of a negative event or about long-term economic trends have 
a direct adverse impact on the discount rate and therefore on the value of the assets concerned. In addition to 
a flight to short-term securities, there is significant heightened volatility in market prices. 

 
2.  Uncertainty about the behaviour of other investors 
    In periods of normal decision-making, the vast majority of investment decisions are made on the basis of fun-

damentals, although the behaviour of other portfolio managers is observed with interest. In periods of uncer-
tainty and incomplete information, investors become more nervous. The notion that another market player 
may possibly know more about what is going on frequently leads to irrational decisions to sell.  

 
3.  Fall in investor willingness to hold securities subject to greater risk 
    One of the usual signs of stress in financial markets is the flight to safe havens. The shift away from securities 

with questionable risk profiles in periods of stress and into secure asset classes such as German government 
bonds is frequently an illusory advantage because too high a price is paid on purchase and losses are incurred 
on disposal.  

 
4.  Fall in investor willingness to hold illiquid securities 

In periods of financial market stress, the number of illiquid securities rises significantly. Uncertainty about  
future performance and the flight to safe havens create oversupply on the bid side, often causing correspon-
ding book losses.  

 
We believe that, with appropriate monitoring of financial markets, many of the losses that are incurred as a result 
of the market features described above could be avoided by building up a 'financial heat map' and a theoretical 
valuation model.  
 
A financial heat map is a system of various financial market indicators by country or asset class (advanced traffic 
light approach), in which the colour and size of the indicators change according to stress level and portfolio de-
pendency respectively. A distinction is made primarily between two types of indicator: 
 



• Financial stress index (FSI) 
The aim of an index of this nature is to measure stress in financial markets and, ideally, to enable the stress  
to be predicted. Stress in this case is normally defined as an interruption or restriction of the functioning of  
financial markets. 

 
• Financial conditions index (FCI)   

The purpose of an FCI is to provide information on the overall state of the financial markets based on an  
analysis of the markets that is as comprehensive as possible. An FCI should be able to measure shocks in the 
financial system. Ultimately, it should be possible, in an ideal scenario, to draw conclusions about future 
trends in real GDP growth based on a change in the index. 

 
Comprehensive financial heat maps have more than 100 different indicators, taking into account, for example, 
various aspects of portfolio theory or measuring the effect of special monetary policy measures. 
 
In the context of portfolio management, one highly interesting example of such an indicator is the composite in-
dicator of systemic stress (CISS) proposed by Holló et al. This financial market stress indicator published in 2011 
was developed for the eurozone. The indicator is calculated using data on bond, equity, money and currency mar-
kets available on a weekly basis. It is worth emphasising that portfolio theory is included in the calculations for 
this indicator, unlike the approach used in other well-established indicators. The CISS is thus the first financial 
market stress indicator that incorporates portfolio theory into its calculation methodology. 
 
Another very established indicator relating to the US market is the St. Louis Fed Financial Stress Index (STLFSI). 
The index was first determined in 2010. It is frequently cited in academic literature and is one of the best-known 
indices for measuring stress in financial markets. Using weekly data, the index measures the condition of US  
financial markets. The data relates to the bond, equity, money and currency markets. One notable feature is that 
the index uses various other indices for selected money and capital market segments. 
 
In the new generation of financial market indicators, real-time information now plays an important role of course. 
One of these indicators still under development is the SCDM Social Media Financial Stress Indicator. This indicator 
measures stress in financial markets based on the frequency with which various terms are used in social media. 
 
One quite new indicator currently attracting widespread discussion is the Diebold-Yilmaz indicator for measuring 
systemic risk. This indicator can be applied to the markets for equities, government bonds or foreign exchange 
and is based on variance decomposition. 
 
A portfolio decision-making tool that has been extremely underestimated to date is the separate calculation of 
theoretical prices for securities. If a theoretical valuation model is available, it is always possible to calculate a 
theoretical price for each security calibrated according to market data – independently of the level of stress in  
financial markets. The SCDM Illiquidity Expected Shortfall Indicator builds on this theoretical price and, depending 
on setting, either measures the current difference between average cost and theoretical bid price or calculates 
the expected shortfall for various scenarios in a Monte Carlo simulation.  
 
A financial crisis is the outcome of long-term behaviour by economies, investors and other financial market play-
ers and thus is never sudden. Currently, at a time when central banks are having an enormous impact on market 
prices as a result of large-scale intervention, it is all the more important to have a strategy based on analysis of 
fundamentals and a set of accurate indicators. 
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6.2       Network Models
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A further vital contribution to the assessment of financial stress is the modelling of the network of financial  
market players and the analysis of contagion effects. 
 
A typical network model comprises the following components: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 49: Network model components
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Models of the balance sheet structures of financial market players are particularly important model components 
because systemic risk has a diverse range of effects on balance sheets and these effects in turn become the start -
ing point for feedback or circular effects that exacerbate a crisis, as shown in the following diagram relating to 
bank balance sheets: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
At present, academic literature offers a large number of approaches for modelling networks in the financial  
system. By way of illustration, here are just three examples: 
 
• Sebastian Pokutta and Christian Schmaltz (Pokutta & Schmaltz, 2011) CITATION Pok11\l1031 have published 

a model in which they describe the impact from a macroeconomic shock on the ability of banks to provide 
lending. The model has the following components: 

 
    I.    model covering trends in the prices of assets that do not form part of the banking sector; a shock scenario 
          for these assets is the starting point for a situation in which a crisis is transferred from the real economy to 
          the financial sector; 
 
    II.   a network model that serves as the basis for describing the spread of the shock in the financial system; 
 
    III.  regulatory constraints that describe the strategic activities undertaken by banks. 
 
 
In this model, the systemic risk materialises as a consequence of the contraction in the banking sector's lending 
capacity. In particular, the model underscores the procyclical nature of the current capital requirements for banks 
and analyses their impact in a network context. A further aspect is the circular character of systemic risk, a  
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Figure 50: Impact of shock scenarios on bank balance sheets
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Changes in asset value in fair-value  
and available-for-sale portfolios

Changes in the capital base 
•  Losses 

•  Recapitalisation 

 

•  Changes in risk profile and  
market environment lead to 
changes in funding costs 

•  In the event of a default, a  
bail-in reduces the cost of any 
necessary bailout by the  
taxpayer 

Interbank and capital markets 
(incl. sovereign debt, non-current assets held for 
sale, derivatives)

Foreeign portfolio 

Funding via capital markets 

Equity 

Client deposits 

Bank and money market deposits 

Typically, all segments of the 
lending portfolio are affected 
to varying degrees
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feature we have already highlighted in this study. Initially, the real economy is affected by a shock that then  
spreads to the financial industry. As a consequence of the resulting reduction in lending, there is a further impact 
on the real economy and a continuation of this vicious circle can then lead to an unpredictable reinforcement  
of the crisis.  
 
• Macroeconomic impact assessment of OTC derivatives regulatory reforms (BIS, 2013) CITATION BIS13\l1031: 

This paper analyses the costs of OTC derivatives reforms using a simple network model. Although there are 
cost savings from reductions in the probability of crises, additional expenses for the real economy arise from 
the increased cost of OTC derivatives when such derivatives are used for hedging operations, with a corres-
ponding impact on economic growth. The components of the model are as follows: 

 
    –    The network model comprises 41 banks, of which 16 are global market makers (G16 dealers).  
 
    –    Between themselves, G16 dealers have a positive exposure with 100 per cent probability; positive  
          exposures between G16 dealers and others have a probability of 50 per cent; the equivalent probability  
          between others is 25 per cent. 
 
    –    If there is an increase in the probability of default for one of the banks involved (on the basis of a rating  
          downgrade, for example), this leads to corresponding losses in market value on existing positive exposures 
          in the trading books of the bank's business partners because the credit valuation adjustments (CVAs) go  
          up. In turn, this gives rise to a further impact on the counterparties through feedback mechanisms/circular  
          effects because the losses in market value lead to reductions in capital, thereby causing leverage ratios to  
          rise. This results in increased probabilities of default for the counterparties, the effect of which is then  
          transferred to the trading books of their business partners in the same way as above.  
 
• Connect to connectedness (Hellmich et. al, Connect to Connectedness, 2015) CITATION Hel7\l1031. 

    –    Our model approach comprises mathematical expressions of the model components as shown in Figure  
          50 such that the model guarantees the existence of a Nash equilibrium in each period of time. 
 
    –    The model can be expressed in a version that covers a discrete period of time or in a continuous version. 
 
    –    The analysis focuses particularly on the sensitivity of the position of the Nash equilibrium in relation to  
          regulatory parameters. 
 
    –    Our network approach is being implemented by SCDM Germany GmbH and is being made part of the  
          systemic risk platform of SAP HANA (see diagrams below): 
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Figure 51: Systemic risk platform, SAP HANA
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In this platform, the network approach developed by us covers the structured methodologies segment. In our 
context, this means a causal description of systemic risk as a network phenomenon: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Even if the development of network models for the realistic simulation of financial markets and their participants 
is still in its infancy, it is clearly already a highly promising field of research with many interesting practical appli-
cations. The success of such models in the natural sciences, particularly in systems biology, which are only feasible 
as a consequence of the substantial expansion in the possibilities offered by modern IT, combined with the obser-
vation that systemic risk is a network phenomenon, suggest that such ideas can be transferred to economic mat-
ters. Far more financial markets data is now available as a basis for modelling than in the past, and the greater 
reporting obligations on financial institutions are increasing the theoretical availability of data even further. A 
joint venture between universities, IT firms and providers of relevant data (e.g. rating agencies, regulators, central 
banks) will enable good progress to be made in this area over the next few years.

Figure 52: Network model as part of the SAP HANA systemic risk platform
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First Gulf Bank UAE 0.018

Qatar National Bank 0.012

Qatar National Bank 0.012

X_sys_MENA 18

Arab National Bank KSA 0.010

Bank AlBilad 0.011

Arab Bank Jordan 0.014

Emirates NBD 0.011

Attjiariwafabank Morocco 0.012

Saudi Hollandi Bank 0.016

Saudi British Bank 0.012

Saudi Investment Bank 0.011

Al Rajhi Bank KSA 0.013

Riyad Bank 0.012

Dubai Islamic Bank 0.012

Kuwait Finance House 0.015

Abu Dhabi Commercial Bank 0.011

National Bank of Abu Dhabi 0.009

Samba Financial Group KSA 0.016
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Table 12: Commerzbank AG – maturity profile of liabilities to banks (Q1 2015) 
 
 
 
 
 
 
 
 
 
 
Table 13: Commerzbank AG – maturity profile of liabilities to non-banks   
               (Q1 2015) 
 
 
 
 
 
 
 
 
 
 
Table 14: Commerzbank AG – maturity profile of securitised debt (Q1 2015) 
 
 
 
 
 
 
 
 
 
 
Table 15: Commerzbank AG – Breakdown of derivatives (Q1 2015) 
 
 
 
 
 
 
 
 
Table 16: Commerzbank AG – maturity profile of lending to banks (Q1 2015) 
 
 
 

 
Daily                                                                                 45.75% 
Below (incl.) 3 Months                                                       24.58% 
3 Months – 1 Year (incl.)                                                      5.85% 
1 Year – 5 Years (incl.)                                                       13.23% 
Above 5 Years                                                                   10.59% 

 
Daily                                                                                   0.00% 
Below (incl.) 3 Months                                                       10.02% 
3 Months – 1 Year (incl.)                                                    24.90% 
1 Year – 5 Years (incl.)                                                       47.04% 
Above 5 Years                                                                   18.04% 

 
FX Derivatives                                                                   25.51% 
Interest Rate Derivatives                                                    66.70% 
Other Derivatives                                                                 7.80% 

 
Daily                                                                                 51.76% 
Below (incl.) 3 Months                                                       29.19% 
3 Months – 1 Year (incl.)                                                    11.41% 
1 Year – 5 Years (incl.)                                                         7.17% 
Above 5 Years                                                                     0.47%

 
Daily                                                                                 61.05% 
Below (incl.) 3 Months                                                       14.69% 
3 Months – 1 Year (incl.)                                                    10.38% 
1 Year – 5 Years (incl.)                                                         4.99% 
Above 5 Years                                                                     8.90% 

Maturity                                                                    Percentage of Liabilities to Banks

Maturity                                                                    Percentage of Liabilities to Non-Banks

Maturity                                                                    Percentage of Securitised Debt

Type of Derivatives                                                   Percentage of Total Derivatives

Maturity                                                                    Percentage of Lending to Banks



Table 17: Commerzbank AG – maturity profile of lending to banks (Q1 2015)  
               (Q1 2015) 
 
 
 
 
 
 
 
 
 
 
 
 
Table 18: Portfolio composition and performance as at March 2015 
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No Information                                                                  12.32% 
Below (incl.) 3 Months                                                       14.98% 
3 Months – 1 Year (incl.)                                                      9.95% 
1 Year – 5 Years (incl.)                                                       27.70% 
Above 5 Years                                                                   35.05%

Source: (Commerzbank AG, 2015, p. 69) CITATION Com15 \p 69 \l 1031 

Portfolio Assets                                                         Value (in EURm)        Share of             Asset            Assumptions                                          Performance 
                                                                                                                             Portfolio           Category                                                      2005 p.a.   2010 p.a.   2014 p.a. 
Cash in Hand                                                                              8.59             1.01%             Cash             Assumed to be Zero                       0%             0%             0% 
Balances with Central Banks                                                    64.12             7.52%             Cash             Average ECB Interest Rate        1.02%        0.25%      –0.09% 
Treasury Bills and Treasury Discount Paper                                1.77             0.21%      Fixed Income      Bundesbank Time Series           3.17%        2.43%        1.03% 
Bills                                                                                             0.32             0.04%      Fixed Income      Bundesbank Time Series           3.17%        2.43%        1.03% 
Debt Securities and other fixed Interest Securities               658.56           77.22%      Fixed Income      –                                                2.46%        3.58%        1.85% 
Bank Debt Securities (domestic)                                                         197.59            23.17%        Fixed Income        Bundesbank Time Series                   3.05%         2.66%         0.89% 
Public Debt Securities                                                                        122.98            14.42%        Fixed Income        Bundesbank Time Series                   3.17%         2.43%         1.03% 
of which: Issued by Federal Governments and its special Funds            17.24              2.02%        Fixed Income        Bundesbank Time Series                   3.17%         2.43%         1.03% 
Corporate Debt Securities (non-MFIs)                                                  27.84              3.26%        Fixed Income        Bundesbank Time Series                   3.70%         4.03%         2.95% 
Bank Debt Securities (foreign)                                                           126.82            14.87%        Fixed Income        Largest 6 US Banks +                      3.72%         3.00%         1.72% 
                                                                                                                                                                                25 largest European Banks  
                                                                                                                                                                                (Size weighted) 
Bonds and Debt Securities issued by foreign Non-Banks                    155.22            18.20%        Fixed Income        Barclays Capital Bond                   –0.17%         6.42%         3.83% 
                                                                                                                                                                                Composite Global Index 
Money Market Paper                                                                           10.87              1.27%        Fixed Income        EONIA                                             2.09%         0.44%         0.10% 
Shares and other variable Yield Securities                            119.45           14.01%            Equity            –                                              23.09%      14.49%        2.56% 
Shares (incl. Participation Certificates) (domestic)                                 20.92              2.45%              Equity              DAX                                              27.07%       16.06%         2.65% 
of which: Shares issued by Banks (MFIs)                                                0.98              0.11%              Equity              All German listed Banks                 38.72%     –10.22%     –15.79% 
                                                                                                                                                                                (Market Cap weighted)                                
Mutual Fund Shares, other Securities (domestic)                                  72.61              8.51%              Equity              DAX                                              27.07%       16.06%         2.65% 
Shares, mutual fund shares and other securities (foreign)                     24.93              2.92%              Equity              MSCI World                                     7.56%         9.55%         2.93% 
                                                                                                                                                                                                                                                                                         
Total Portfolio Return                                                             852.81              100%        Multi-Asset                                                          5.22%        4.82%        1.78% 

Maturity                                                                    Percentage of Lending to Non-Banks
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Table 19: Deutsche Bundesbank statistics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aggregated Bundesbank Banking Statistics (Germany)

                                                                                                     
Reporting Date                                                                    2007                   2010                   2013              03-2015 
 
                                                                                                              
Total Assets (in EURm)                                                 7.625.737           8.352.276           7.604.207           8.223.672    
Cash in Hand                                                                     17.833                16.515                18.744                15.490    
Balances with Central Banks                                            64.986                79.612                85.686              115.674    
Treasury Bills and Treasury Discount Paper                         2.360                  8.314                  1.628                  3.200    
Bills                                                                                     2.285                  1.033                     691                     577    
Unsecuritised Lending to Banks (MFIs)                        2.328.112           2.088.062           1.935.483           2.071.396    
Unsecuritised Lending to Non-Banks (non-MFIs)         3.140.365           3.231.604           3.097.401           3.185.865    
Debt Securities and other Fixed Interest Securities    1.365.192           1.340.350           1.184.825           1.188.046    
Shares and other variable Yield Securities                     231.024              165.768              177.918              215.486    
Participating Interests                                                      43.775                40.769                36.012                37.307    
Shares in affiliated Enterprises                                       113.966              104.838                95.335                91.353    
Fiduciary Assets                                                                63.307                59.848                79.923                54.717    
Tangible Assets                                                                 29.107                27.451                26.960                26.632    
Other Assets                                                                    223.425           1.188.112              863.601           1.217.929    
Memo Item: Rediscount Credit                                          2.360                  1.093                     716                     603    
                                                                                                                                                                                                      
Total Liabilities (in EURm)                                            7.319.311           8.007.941           7.235.042           7.840.492    
Liabilities to Banks (MFIs)                                            2.211.146           1.973.525           1.651.646           1.842.270    
Liabilities to Non-Banks (non-MFIs)                             2.834.760           3.108.668           3.261.140           3.350.581    
Securitised Debts                                                         1.659.812           1.436.336           1.143.945           1.170.324    
Fiduciary Liabilities                                                           63.307                59.848                79.923                54.717    
Value Adjustments                                                            11.617                10.818                  8.100                  7.659    
Provisions for Liabilities and Charges                              62.551                59.125                59.573                64.009    
Subordinated Liabilities                                                  107.433              104.443                86.725                75.033    
Participation Rights Capital                                              25.527                14.675                  8.239                11.763    
Fund for general Banking Risks                                        19.999                21.776                60.134                73.694    
Other Liabilities                                                              323.159           1.218.727              875.617           1.190.442    
Memo Item: Sureties                                                       435.815              277.055              232.018              230.796    
                                                                                                                                                                                                      
Total Equity (in EURm)                                                    306.426              344.335              369.165              383.180    
of which: Subscribed Capital                                                        80.901                 128.432                107.882                105.247    
of which: Reserves                                                                    225.525                 215.903                261.283                277.933    
                                                                                                                                                                                                      
                                                                                                                                                                                                      
Total Securities* (in EURm)                                                 2.007           1.466.921           1.345.962           1.383.914    
Domestic Securities                                                                   –              905.271              828.026              830.131    
Bank Debt Securities (domestic)                                                            –                480.834                389.005                356.452    
Public Debt Securities                                                                           –                186.139                245.580                252.946    
Corporate Debt Securities (non-MFIs)                                                   –                  93.704                  50.979                  50.230    
Shares (incl. Participation Certificates) (domestic)                                  –                  15.349                  18.550                  39.508    
Mutual Fund Shares, other Securities (domestic)                                    –                129.245                123.912                130.995    
                                                                                                                                                                                                      
Foreign Securities                                                                      –              561.650              517.936              553.783    
Bank debt securities (foreign)                                                               –                258.859                227.965                228.789    
Bonds and debt securities issued by foreign non-banks                         –                281.617                254.515                280.013    
Shares, mutual fund shares and other securities (foreign)                      –                  21.174                  35.456                  44.981   

*All securities, excluding money market instruments

# of reporting institutions                                                              2.015                     1.919                    1.846                    1.804



Table 20: Liquidity coverage ratio 
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Assets                                                                                Value (in EURm)      HQLA Level       Haircut      Relevant Proportion                 Assumptions made           Adjusted LCR Value (in EURm) 
                                                                                                                                              

Cash in Hand                                                                                                  8.59                  1                  0%                                                                                  –                                                                      8.59 
Balances with Central Banks                                                                         64.12                  1                  0%                                                                                  –                                                                    64.12 
Treasury Bills and Treasury Discount Paper                                                       1.77                  1                  0%                                                                                  –                                                                      1.77 
Bills                                                                                                                0.32                  1                  0%                                                                                  –                                                                      0.32 
Unsecuritised Lending to Banks (MFIs)                                                      1148.22                  –                  0%                       66,35%                         Commerzbank Maturity Profile                                            761.88 
Unsecuritised Lending to Non-Banks (non-MFIs)                                        1766.00                  –                50%                         7,49%                         Commerzbank Maturity Profile                                              66.12 
of which: No maturity given                                                                      1766.00                  –                80%                       12,32%              No maturity given results in a haircut of 80%                                   43.52 
Debt Securities and other fixed Interest Securities                                                                                                                                                                                                                                                                 
Bank debt securities (domestic)                                                                   197.59                  N                                                                          Irrelevant as issued by financial institutions                                       0.00 
Public debt securities                                                                                  122.98                  1                  0%                          100%         Domestic (German) government debt always level 1                            122.98 
of which: Issued by Federal Governments and its Special Funds                      17.24                 2A               15%                                             Local authorities imply higher risk than government                               14.65 
Corporate debt securities (non-MFIs)                                                             27.84                 2B               50%                                                       Average corporate debt rating of BBB  
                                                                                                                                                                                                                                                                                                                                13.92 
Bank debt securities (foreign)                                                                      126.82                  N                                                                          Irrelevant as issued by financial institutions                                       0.00 
Bonds and debt securities issued by foreign non-banks                                155.22                 2B               50%                                                       Average corporate debt rating of BBB  
                                                                                                                                                                                                                                                                                                                                77.61 
Money market paper                                                                                     10.87                 2B               50%                                                                                                                                                           5.44 
Shares and other variable Yield Securities                                                    118.24                 2B               50%                                                Excluding shares issued by financial institutions                                  59.12 
Participating Interests                                                                                   20.68                  N                                                                                      Irrelevant for us (too small)                                                   0.00 
Shares in affiliated Enterprises                                                                       50.64                  N                                                                                      Irrelevant for us (too small)                                                   0.00 
Fiduciary Assets                                                                                            30.33                  N                                                                                      Irrelevant for us (too small)                                                   0.00 
Tangible Assets                                                                                             14.76                  N                                                                                      Irrelevant for us (too small)                                                   0.00 
Other Assets                                                                                               675.13                  N                                                                                                                                                                                  0.00 
                                                                                                                                                 
 
 Liabilities                                                                          Value (in EURm)                  Outflow (in %)Relevant Proportion (in%)                   Assumptions made          Adjusted LCR Value (in EURm)

Liabilities to Banks (MFIs)                                                                          1021.21                                  100%                       58.04%                         Commerzbank Maturity Profile                                            592.67 
Liabilities to Non-Banks (non-MFIs)                                                           1857.31                                                                                                                                                                                                              
Sight and Time Deposits                                                                            1484.76                                    10%                       68.39%                  Unstable, as no further details available                                      101.55 
Saving Deposits                                                                                          339.91                                         N                                 0                   Maturity above 30 days, thus irrelevant                                          0.00 
Bank Savings Bonds                                                                                      32.63                                         N                                 0                   Maturity above 30 days, thus irrelevant                                          0.00 
Securitised Debts                                                                                        648.74                                  100%                         5.01%                         Commerzbank Maturity Profile                                              32.50 
Fiduciary Liabilities                                                                                        30.33                                  100%                                                                                                                                                         30.33 
Value Adjustments                                                                                          4.25                                         N                                 –                            Irrelevant for us (too small)                                                   0.00 
Provisions for Liabilities and Charges                                                             35.48                                         N                                 –                            Irrelevant for us (too small)                                                   0.00 
Subordinated Liabilities                                                                                 41.59                                         N                                 –                            Irrelevant for us (too small)                                                   0.00 
Participation Rights Capital                                                                             6.52                                         N                                 –                            Irrelevant for us (too small)                                                   0.00 
Fund for general Banking Risks                                                                     40.85                                         N                                 –                                               –                                                                      0.00 
Other Liabilities                                                                                           659.89                                         N                                 –                                               –                                                                      0.00 
of which: Trading Portfolio Derivatives                                                         550.04                                  100%                       33.30%               Excl. Interest Rate Derivatives, as > 30 days                                   183.18 
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Table 21: Commerzbank details 

Commerzbank AG – Additional Details as of March 2015

                                               
                                              Maturity                                Proportion                    Proportion      LCR relevant Proportion 
                                                                                                     (€m) 
                                                                                                                                                                                                
Lending to Banks (MFIs)                                                                                                                                                          
                                              Daily                                                  44.702                            51.76%                                   66.35% 
                                                  Below (incl.) 3 Months                       25.215                            29.19%                                                 
                                                  3 Months – 1 Year (incl.)                      9.857                            11.41%                                                 
                                                  1 – 5 Years (incl.)                                 6.191                              7.17%                                                 
                                                  Above 5 Years                                         406                              0.47%                                                 
                                                                                                                                                                                                                
Lending to Non-Banks (non-MFIs)                                                                                                                                              
                                                  n.a                                                    29.876                            12.32%                                     7.49% 
                                                  Below (incl.) 3 Months                       36.316                            14.98%                                                 
                                                  3 Months – 1 Year (incl.)                    24.128                              9.95%                                                 
                                                  1 – 5 Years (incl.)                               67.174                            27.70%                                                 
                                                  Above 5 Years                                    84.986                            35.05%                                                 
                                                                                                                                                                                                                
Liabilities to Banks                                                                                                                                                                  
                                                  Daily                                                  48.228                            45.75%                                   58.04% 
                                                  Below (incl.) 3 Months                       25.913                            24.58%                                                 
                                                  3 Months – 1 Year (incl.)                      6.169                              5.85%                                                 
                                                  1 – 5 Years (incl.)                               13.948                            13.23%                                                 
                                                  Above 5 Years                                    11.167                            10.59%                                                 
                                                                                                                                                                                                
Liabilities to Non-Banks                                                                                                                                                          
Savings Deposits                   3 Months                                             6.762                            99.25%                                     0.00% 
                                              Above 3 Months                                       51                              0.75%                                                 
                                                                                                                                                                                                
Sight- and Time Deposits      Daily                                                155.384                            61.05%                                   68.39% 
                                                  Below (incl.) 3 Months                       37.384                            14.69%                                                 
                                                  3 Months – 1 Year (incl.)                    26.427                            10.38%                                                 
                                                  1 – 5 Years (incl.)                               12.691                              4.99%                                                 
                                                  Above 5 Years                                    22.643                              8.90%                                                 
                                                                                                                                                                                                                
Securitised Debt                                                                                                                                                                      
                                                  Daily                                                           –                              0.00%                                     5.01% 
                                                  Below (incl.) 3 Months                         4.819                            10.02%                                                 
                                                  3 Months – 1 Year (incl.)                    11.976                            24.90%                                                 
                                                  1 – 5 Years (incl.)                               22.625                            47.04%                                                 
                                                  Above 5 Years                                      8.679                            18.04%                                                 
                                                                                                                                                                                                                
Trading Derivatives                                                                                                                                                                  
                                                  Währungsbezogene                           27.470                            25.51% 
                                                  Derivategeschäfte                                          
                                                  Zinsbezogene Derivategeschäfte         71.832                            66.70%                                                 
                                                  Übrige Derivategeschäfte                     8.397                              7.80%                                              



Table 22: Cash performance 
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Performance Overview – Cash and Cash Equivalents

Balances with Central Banks  Total Return (p.a.)              Time Series  
                                                                                                                                                                                                                                   
Source: ECM Interest Rates 
(Deutsche Bundesbank)                                                                                                                                                                                                                                                           
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                   -0.09%                      –0.20%    -0.20%  –0.20%    –0.20%   –0.10%    –0,10%   –0.10%          0%          0%           0%          0%           0% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                    0.25%                        0.25%     0.25%    0.25%      0.25%     0.25%      0,25%     0.25%     0.25%     0.25%      0.25%     0.25%      0.25% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                    1.02%                        1.25%     1.00%    1.00%      1.00%     1.00%      1,00%     1.00%     1.00%     1.00%      1.00%     1.00%      1.00% 
                                                                                                                                                                                                                                                                                              
Cash in Hand                          Total Return (p.a.)               Time Series 
 
Source: Assumption                                                                                                                                                                                                                                                                 
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                    0.00%                        0.00%     0.00%    0.00%      0.00%     0.00%      0,00%     0.00%     0.00%     0.00%      0.00%     0.00%      0.00% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                    0.00%                        0.00%     0.00%    0.00%      0.00%     0.00%      0,00%     0.00%     0.00%     0.00%      0.00%     0.00%      0.00% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                    0.00%                        0.00%     0.00%    0.00%      0.00%     0,00%      0.00%     0.00%     0.00%     0.00%      0.00%     0.00%      0.00% 
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Tabelle 23: Fixed Income Performance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Performance Overview – Fixed Income Securities

Bank Debt Securities            Total Return (p.a.)               Time Series 
(domestic)                                                                                                                                                                                                                                  
Source: Bundesbank Time Series                                                                                                                                                                                                                             
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                   0.89%                         0.50%     0.60%    0.60%      0.70%     0.70%      0.80%     0.90%     1.00%     1.10%      1.20%     1.20%      1.40% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                   2.66%                         2.90%     2.60%    2.40%      2.30%     2.30%      2.50%     2.50%     2.60%     2.80%      2.90%     3.00%      3.10% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                   3.05%                         3.20%     3.30%    3.00%      2.80%     2.90%      2.80%     2.80%     3.00%     3.10%      3.30%     3.20%      3.20% 
                                                                                                                                                                                                                                                                             
Public Debt Securities           Total Return (p.a.)               Time Series                                                                                                                                                            
Source: Bundesbank Time Series                                                                                                                                                                                                                             
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                   1.03%                         0.60%     0.70%    0.70%      0.80%     0.90%      1.00%     1.10%     1.20%     1.30%      1.30%     1.30%      1.50% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                   2.43%                         2.50%     2.30%    2.10%      2.00%     2.10%      2.30%     2.20%     2.40%     2.70%      2.80%     2.80%      3.00% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                   3.17%                         3.30%     3.30%    3.10%      2.90%     3.00%      3.00%     2.90%     3.10%     3.30%      3.50%     3.30%      3.30% 
                                                                                                                                                                                                                           
of which: Issued by               Total Return (p.a.)               Time Series 
Federal Governments and  
its special Funds                       
Source: Bundesbank Time Series                                                                                                                                                                                                                             
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                   1.03%                         0.60%     0.70%    0.70%      0.80%     0.90%      1.00%     1.10%     1.20%     1.30%      1.30%     1.30%      1.50% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                   2.43%                         2.50%     2.30%    2.10%      2.00%     2.10%      2.30%     2.20%     2.40%     2.70%      2.80%     2.80%      3.00% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                   3.17%                         3.30%     3.30%    3.10%      2.90%     3.00%      3.00%     2.90%     3.10%     3.30%      3.50%     3.30%      3.30% 
                                                                                                                                                                                                          
Corporate Debt Securities    Total Return (p.a.)               Time Series 
(non-MFIs) 
Source: Bundesbank Time Series                                                                                                                                                                                                                             
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                   2.95%                         2.40%     2.50%    2.60%      2.70%     2.70%      2.80%     3.00%     3.20%     3.30%      3.40%     3.40%      3.40% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                   4.03%                         3.80%     3.60%    3.50%      3.70%     3.80%      4.00%     4.40%     4.30%     4.30%      4.20%     4.40%      4.40% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                   3.70%                         3.70%     3.70%    3.50%      3.30%     3.50%      3.50%     3.60%     3.80%     3.90%      4.10%     3.90%      3.90% 
                                                                                                                                                                                                                                                                             
Bank Debt Securities            Total Return (p.a.)               Time Series 
(foreign) 
Source: Bundesbank Time Series                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                             
Performance 2014                                   1.72% 
Performance 2010                                   3.00%                                                                                                                                                                                              
Performance 2005                                   3.72%                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                             
Bonds and Debt Securities   Total Return (p.a.)               Time Series 
issued by foreign Non-Banks 
Source: Bloomberg – Barclays Capital Bond Composite Global Index                                                                                                                                                                                                         
                                                                                                         2014-12    2013-12                                                                                                                                                                         
Performance 2014                                   3.83%                        379.64     365.65                                                                                                                                                            
                                                                                                         2010-12    2009-12                                                                                                                                                                         
Performance 2010                                   6.42%                        336.84     316.52                                                                                                                                                            
                                                                                                         2005-12    2004-12                                                                                                                                                                         
Performance 2005                                 –0.17%                        245.94     246.35                                                                                                                                                            
                                                                                                                                                                                                                                                                             
Money Market Paper             Total Return (p.a.)               Time Series                                                                                                                                                            
Source: EONIA Time Series                                                                                                                                                                                                                                      
                                                                                                         2014-12    2014-11  2014-10    2014-09    2014-08    2014-07   2014-06   2014-05   2014-04    2014-03    2014-02    2014-01 
Performance 2014                                   0.10%                        -0.03%    -0.01%    0.00%      0.01%     0.02%      0.04%     0.08%     0.25%     0.25%      0.19%     0.16%      0.20% 
                                                                                                         2010-12    2010-11  2010-10    2010-09    2010-08    2010-07   2010-06   2010-05   2010-04    2010-03    2010-02    2010-01 
Performance 2010                                   0.44%                         0.50%     0.59%    0.70%      0.45%     0.43%      0.48%     0.35%     0.34%     0.35%      0.35%     0.34%      0.34% 
                                                                                                         2005-12    2005-11  2005-10    2005-09    2005-08    2005-07   2005-06   2005-05   2005-04    2005-03    2005-02    2005-01 
Performance 2005                                   2.09%                         2.28%     2.09%    2.07%      2.09%     2.06%      2.07%     2.06%     2.07%     2.08%      2.06%     2.06%      2.08% 
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Performance Overview – Equity-linked Securities

Table 24: Equity performance 
 
 
 
 
 
 
 

Shares (incl. Participation              Total return (p.a.)      Time Series 
Certificates) (domestic) 
                                                                                                                                                          
Source: Bloomberg – DAX Index 
                                                                                                      2014-12          2013-12 
Performance 2014                                           2.65%           9805.55        9552.16 
                                                                                                      2010-12          2009-12 
Performance 2010                                         16.06%           6914.19         5957.43 
                                                                                                      2005-12          2004-12 
Performance 2005                                            27.07           5408.26         4256.08 
 
of which: Shares issued by Banks (MFIs) 
Source: Bloomberg – All listed German Banks 
                                                                                                   Deutsche           Ending        Beginning        Market MCAP in  
                                                                                             Bank AG             Value                Value            Capitalisation               % 
Performance 2014                                       –15.79%            24.45%               24.99                  33.07                     34,454.60       59.19% 
Performance 2010                                       –10.22%          –13.29%              37.29                 43.01                     35,935.30       72.60% 
Performance 2005                                         38.72%            25.38%              71.28                 56.85                     41,400.50       58.35% 
 
                                                                                                           Post-           Ending        Beginning        Market MCAP in  
                                                                                             bank AG             Value                Value            Capitalisation               % 
Performance 2014                                                                 –9.33%               35.14                  38.75                       7,687.50       13.21% 
Performance 2010                                                                 –9.09%               20.80                 22.88                       4,551.00         9.19% 
Performance 2005                                                                 50.77%               49.00                 32.50                       8,036.00       11.33% 
 
                                                                                                     Umwelt-           Ending        Beginning        Market MCAP in  
                                                                                             bank AG             Value                Value            Capitalisation               % 
Performance 2014                                                                 31.06%               51.10                  38.99                          283.00         0.49% 
Performance 2010                                                                   1.95%              17.28                 16.95                            95.70         0.19% 
Performance 2005                                                                 83.62%             12.67                   6.90                            59.60         0.08% 
 
Mutual Fund Shares, other Securities (domestic) 
Source: Bloomberg – DAX Index 
                                                                                                      2014-12          2013-12 
Performance 2014                                           2.65%          9,805.55        9,552.16 
                                                                                                      2010-12          2009-12 
Performance 2010                                         16.06%          6,914.19        5,957.43 
                                                                                                      2005-12          2004-12 
Performance 2005                                         27.07%          5,408.26        4,256.08 
 
Shares, mutual fund shares and other securities (foreign) 
Source: Bloomberg – MSCI World 
                                                                                                      2014-12          2013-12 
Performance 2014                                           2.93%          1,709.67        1,661.07 
                                                                                                      2010-12          2009-12 
Performance 2010                                           9.55%          1,280.07        1,168.47 
                                                                                                      2005-12          2004-12 
Performance 2005                                           7.56%          1,257.78      1,169.348                         

Aggregated MCAP 
 
MCAP 2014 58,206.10 
;MCAP 2010 49,499.40 
MCAP 2005 70,947.40
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        Commerz-        Ending       Beginning      Market MCAP in  
           bank AG          Value                 Valu          Capitalisation              % 
              –6.23%           10.98                 11.71                   12,509.90      21.49% 
              –5.62%           33.29                35.27                    6,509.50      13.15% 
              71.64%         155.96                90.86                  17,061.30      24.05% 
 
IKB Deutsche           Ending       Beginning      Market MCAP in  
Industriebank             Value               Value         Capitalisation              % 
              47.54%             0.84                  0.57                       747.40        1.28% 
              –9.88%             0.68                   0.75                        459.20        0.93% 
              22.73%           25.00                 20.37                     1,826.90        2.58% 
 
Oldenburgische        Ending       Beginning      Market MCAP in  
      Landesbank          Value               Value         Capitalisation              % 
              –5.21%           20.20                 21.31                        469.80        0.81% 
            –18.97%           37.80                46.65                        879.10        1.78% 
            –19.92%           51.25                 64.00                     1,191.90        1.68% 

              Aareal        Ending       Beginning      Market MCAP in  
                 Bank         Value               Value          Capitalisation              % 
              15.65%           33.29                 28.79                     1,992.60        3.42% 
              71.95%           20.52                 11.94                       974.80        1.97% 
              31.54%          28.87                21.95                    1,371.20        1.93% 
 
               Quirin        Ending       Beginning      Market MCAP in                 
           Bank AG          Value               Value          Capitalisation              % 
                4.01%             1.50                   1.45                          61.30       0.11% 
                4.76%             2.20                   2.10                          94.80        0.19%



Tabelle 25: Fixed income details 
 

110

Performance Analysis – Bank Debt Securities (Foreign)

Bank Debt Securities in Europe                                               
(25 largest Institutions)        Total Return (p.a.)    Time Series 
                                                                                                                                                                                              
Source: Bloomberg, Maturity  
of c. 5 years                                                                                                                                                                          
                                                        Bond Issue      Size (in m)     Announcement        Maturity                             
                                                                  2014                                                                                                      
HSBC Holdings                                               1.12%               10.00                 26.03.14          26.03.19                               
Banco Santander                                            1.63%             750.00                 03.06.14          11.06.19                               
Lloyds Banking Group                                     1.88%          1,000.00                 07.10.13          10.10.18                               
BNP Paribas                                                    1.50%                 5.00                 29.04.14          06.05.19                               
UBS AG                                                          1.13%          1,500.00                 24.06.15          30.06.20                               
Barclays PLC                                                   0.00%                      –                             –                     –                              
BBVA                                                             0.00%                      –                             –                     –                              
Royal Bank of Scotland Group                         1.63%          1,000.00                 18.06.14          25.06.19                               
Nordea Bank                                                  1.25%          1,500.00                 07.01.14          14.01.19                               
Intesa Sanpaolo                                              1.12%               50.00                 16.10.14          20.10.19                               
Deutsche Bank                                               1.16%               25.00                 19.05.14          27.05.19                               
Credit Suisse Group                                        1.38%          2,250.00                 27.05.14          29.11.19                               
UniCredit S.p.A.                                              1.50%          1,000.00                 12.06.14          19.06.19                               
Credit Agricole Group                                     0.00%                      –                             –                     –                              
Societe Generale                                             0.00%                      –                             –                     –                              
Standard Chartered Plc                                   0.00%                      –                             –                     –                              
Svenska Handelsbanken AB                            0,00%                      –                             –                     –                              
Groupe BPCE                                                  1.38%          1,500.00                 14.05.14          22.05.19                               
ING Groep                                                      0.00%                      –                             –                     –                              
Rabobank Group                                            1.75%          1,500.00                 15.01.14          22.01.19                               
Commerzbank AG                                           1.00%             500.00                 29.01.14          05.02.19                               
Credit Mutuel                                                 1.13%          1,700.00                 29.01.14          06.02.19                               
KfW Group                                                     0.38%          1,500.00                 15.07.14          22.07.19                               
Danske Bank                                                  1.00%               25.00                 15.08.14          27.08.19                               
DZ Bank AG                                                    0.92%               20,00                 11.03.14          18.03.19                               
Total Return                                            1.31%      15,835.00                                                                               
                                                                                                                                                                                              
Bank Debt Securities in US    Total Return (p.a.)   Time Series                                                                               
(6 largest Institutions)                                        
 
Source: Bloomberg, Maturity  
of c. 5 years                                                                                                                                                                          
                                                        Bond Issue      Size (in m)     Announcement        Maturity                             
                                                                  2014                                                                                                      
JPMorgan Chase                                             2.20%          2,000.00                 15.10.14          22.10.19                               
Bank of America                                             2.65%          2,500.00                 27.03.14          01.04.19                               
Citigroup                                                        2.50%          2,000.00                 22.07.14          29.07.19                               
Wells Fargo                                                    2.13%          1,750.00                 14.04.14          22.04.19                               
The Bank of New York Mellon                         2.20%             750.00                 02.05.14          15.05.19                               
U.S. Bancorp                                                   2.20%          1,250.00                 21.04.14          25.04.19                               
Total Return                                            2.36%      10,250.00                                                                               
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                  Bond Issue     Size (in m)    Announcement        Maturity            Bond Issue     Size (in m)    Announcement        Maturity 
                           2010                                                                                             2005 
                            3.60%               10.00                06.05.09         19.05.14                     3.32%              15.00                19.11.04         12.10.09 
                            3.13%          1,000.00                19.01.10         28.01.15                     3.25%            500.00                09.03.04         15.03.09 
                            3.38%          1,500.00                10.03.10         17.03.15                          0%                     –                            –                     – 
                            2.88%          1,500.00                06.07.10         13.07.15                     3.00%              50.00                03.05.05         20.05.10 
                            3.50%          1,750.00                08.07.10         15.07.15                     4.35%            702.25                18.01.05         18.02.10 
                            3.13%          1,500.00                07.01.10         14.01.15                     0.00%                     –                            –                     – 
                            0.00%                      –                            –                     –                     2.75%         3,000.00                25.05.05         07.06.10 
                            3.00%          1,500.00                01.09.10         08.09.15                     1.88%            300.00                31.10.05         27.10.10 
                            2.75%          1,250.00                04.08.10         11.08.15                     0.00%                     –                            –                     –  
                            3.00%          1,000.00                20.10.10         04.11.15                     3.20%              25.00                22.02.05         22.02.10 
                            2.88%             150.00                28.07.10         03.08.15                     2.85%                1.87                10.01.05         19.01.10 
                            2.63%          1,250.00                24.11.10         01.12.15                     0.00%                     –                            –                     –  
                            2.63%          1,250.00                31.08.10         31.10.15                     2.75%              25.00                30.09.05         20.08.10 
                            3.00%          1,550.00                12.07.10         20.07.15                     0.00%                     –                            –                     –  
                            3.00%          1,250.00                22.03.10         31.03.15                     3.50%              10.00                03.05.05         29.07.10 
                            3.63%          1,250.00                22.06.10         15.12.15                     0.00%                     –                            –                     –  
                            3.13%             100.00                02.02.10         09.02.15                     0.00%                     –                            –                     –  
                            2.88%          1,400.00                13.09.10         22.09.15                     0.00%                     –                            –                     –  
                            0.00%                      –                            –                     –                     0.00%                     –                            –                     –  
                            3.00%          3,150.00                09.02.10         16.02.15                     3.13%         1,400.00                11.01.05         19.07.10 
                            3.00%                 6.00                02.02.10         09.02.15                     2.50%              20.00                28.02.05         30.09.09 
                            3.00%             750.00                21.10.10         29.10.15                     2.86%              20.00                07.09.05         08.09.10 
                            2.25%          5,000.00                21.04.10         10.04.15                     2.70%                1.19                04.01.05         12.01.10 
                            2.63%          1,000.00                25.11.10         02.12.15                     0.00%                     –                            –                     –  
                            2.40%             100.00                27.10.10         29.12.15                     2.15%              50.00                25.01.05         10.03.10 
                         2.89%           29,216                                                                    3.02%             6,120                                                  
                                                                                                                                                                                                                                  
                                                                                                                                                                                                                 

                                                                                                                                                                                                                                        
                  Bond Issue     Size (in m)     Announcement        Maturity            Bond Issue     Size (in m)    Announcement        Maturity 
                           2010                                                                                             2005 
                            3.40%          1,650.00                17.06.10         24.06.10                     4.60%            500.00                15.09.05         17.01.11 
                            3.70%          1,500.00                17.08.10         01.09.15                     4.50%         1,250.00                19.07.05         01.08.10 
                            4.00%          1,250.00                19.11.10         26.11.15                     4.13%         2,000.00                14.02.05         22.02.10 
                            3.63%          1,250.00                23.03.10         15.04.15                     4.63%         1,000.00                01.08.05         09.08.10 
                            2.95%             650.00                11.06.10         18.06.15                     4.95%            400.00                08.12.05         14.01.11 
                            2.45%          1,000.00                22.07.10         27.07.15                     4.50%            850.00                25.07.05         29.07.10 
                         3.43%        7,300.00                                                                    4.43%        6.000.00                                                  
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Illustrative life insurance portfolio with duration match  
 
                                                    Kupon                    aktuell                    Zeros                   Staatl.               Gedeckt              Ungedeckt           Geldmarkt                      Nachr.            RLZ  

 
Private banks                                   3.51%               11.145.548               1.841.537                             0               3.343.665                  4.569.675              2.340.565                     891.644            7.87 
Regional central banks                    3.92%                 6.425.626                  946.388               2.120.456               2.184.713                     321.281              1.028.100                     771.075            9.95 
Cooperative banks                          4.30%                 3.936.398               1.651.126                             0               3.306.574                     551.096                            0                       78.728          19.01 
Public-sector institutions                  4.47%                 2.233.803               1.048.366               1.898.733                  111.690                                0                            0                     223.380          19.91 
Savings banks                                  4.33%                 1.881.898                  191.774                  940.949                  602.207                       56.457                            0                     282.285            9.66 
German federal states                     4.53%                 1.147.235                             0               1.147.235                             0                                0                            0                                0          12.47 
Automobiles & parts                        0.10%                    177.028                             0                             0                             0                         3.541                 173.487                                0            0.24 
Chemicals                                       1.88%                    253.268                             0                             0                             0                       78.513                 174.755                                0            1.77 
Telecommunications                        0.13%                    421.623                             0                             0                             0                                0                 421.623                                0            0.44 
Utilities                                           5.54%                      83.956                             0                             0                             0                       83.956                            0                                0            3.21 
Corporates                                      1.08%                    935.875                             0                             0                             0                     161.843                 774.032                                0            0.85 
Central governments                       4.78%                    781.164                  267.645                  781.164                             0                                0                            0                                0          16.09 
Sederal Republic of Germany            3.84%               28.487.548               5.946.836               6.888.538               9.548.849                  5.664.519              4.138.530                  2.247.112          11.13 
Cooperative banks                          4.43%                 4.133.567               3.403.964                             0                             0                  4.050.896                   82.671                                0          30.61 
Public-sector institutions                  4.08%                 1.413.934               1.291.588               1.357.377                             0                       56.557                            0                                0          26.95 
Private banks                                  4.47%                 1.185.565                  258.160                             0                  101.527                  1.084.038                            0                                0            6.93 
Automobiles & parts                        0.99%                    493.462                             0                             0                             0                       74.019                 419.443                                0            0.32 
Chemicals                                       5.14%                        1.789                             0                             0                             0                         1.771                          18                                0            0.48 
Industrial goods & services              5.40%                      78.227                             0                             0                      1.565                       76.662                            0                                0            0.91 
Corporates                                      1.61%                    573.478                             0                             0                             0                     162.575                 410.903                                0            0.73 
Special purpose entities                   5.87%                      19.045                             0                             0                         571                       18.473                            0                                0            1.86 
The Netherlands                              4.15%                 7.325.589               4.953.712               1.357.377                  102.099                  5.372.539                 493.574                                0          23.63 
Central government                         3.17%                 3.842.067               3.164.110               3.765.226                             0                                0                   76.841                                0          26.84 
Private banks                                  3.97%                 1.865.090                           84                             0                  373.018                  1.473.421                            0                       18.651          15.00 
Construction & materials                 0.05%                      86.284                             0                             0                             0                         1.726                   84.559                                0            0.53 
Retail                                              0.15%                    610.400                             0                             0                             0                         6.104                 604.296                                0            0.55 
Corporates                                      0.14%                    696.685                             0                             0                             0                                0                 696.685                                0            0.09 
France                                             3.07%                 6.403.842               3.164.194               3.765.226                  373.018                  1.473.421                 773.526                       18.651          20.53 
Central government                         3.73%                 2.583.694               1.308.059               2.557.857                             0                       25.837                            0                                0          12.02 
Private banks                                  5.14%                    919.582                             0                             0                  901.191                       18.392                            0                                0          14.17 
Italy                                                4.10%                 3.503.276               1.308.059               2.557.857                  901.191                       44.229                            0                                0          12.59 
Supranational                                  4.27%                 3.070.337               2.573.819               3.039.633                             0                                0                   30.703                                0          32.33 
European Investment Bank (EIB)       4.27%                 3.070.337               2.573.819               3.039.633                             0                                0                   30.703                                0          32.33 
Cooperative banks                           4.42%                 1.281.407                             0                             0                    76.884                  1.076.382                            0                     128.141          11.10 
Private banks                                  4.61%                    884.786                             0                    70.783                  309.675                     451.241                            0                       53.087            8.20 
Regional central banks                    4.75%                    497.111                             0                  293.295                  203.815                                0                            0                                0            9.96 
Central government                         4.53%                    130.512                             0                  129.207                             0                         1.305                            0                                0          13.65 
Real estate                                      4.49%                      57.370                             0                             0                             0                       56.223                            0                         1.147            7.45 
Corporates                                      4.49%                      57.370                             0                             0                             0                       57.370                            0                                0            8.04 
Public-sector institutions                  4.72%                      36.158                             0                         362                             0                                0                            0                       35.797            7.14 
Austria                                            4.55%                 2.887.345                             0                  493.647                  590.375                  1.586.298                            0                     217.025            9.92 
Central government                         4.21%                 1.325.100                  496.798               1.298.598                    26.502                                0                            0                                0          16.47 
Public-sector institutions                  4.67%                    528.433                             0                  512.580                    10.569                         5.284                            0                                0          13.60 
Private banks                                  4.53%                      34.142                             0                             0                             0                       33.459                        683                                0            5.20 
Savings banks                                  4.40%                      37.103                             0                    36.732                         371                                0                            0                                0          10.36 
Spain                                              4.34%                 1.924.778                  496.798               1.847.910                    37.442                       38.744                        683                                0          15.36 
Private banks                                  4.31%                 1.781.535                  123.879                             0                           18                  1.710.273                            0                       71.261          16.14 
United Kingdom                              4.31%                 1.781.535                  123.879                             0                           18                  1.710.273                            0                       71.261          16.14 
Private banks                                  4.52%                 1.312.038                    89.648                             0                  367.371                       26.241                 918.427                                0          10.07 
Central government                         2.73%                    289.687                             0                  283.893                      2.897                         2.897                            0                                0          15.13 
Ireland                                            4.19%                 1.601.725                    89.648                  283.893                  370.268                       29.138                 918.427                                0          10.98 
Central government                         3.86%                 1.446.207                  240.881               1.417.283                             0                       28.924                            0                                0          28.00 
Belgium                                          3.86%                 1.446.207                  240.881               1.417.283                             0                       28.924                            0                                0          28.00 
Private banks                                  4.42%                 1.024.703                             0                             0                    61.482                     963.221                            0                                0          10.30 
Norwey                                           4.42%                 1.024.703                             0                             0                    61.482                     963.221                            0                                0          10.30 
Central government                         4.20%                    880.656                             0                  871.849                      8.807                                0                            0                                0          12.85 
Poland                                            4.20%                    880.656                             0                  871.849                      8.807                                0                            0                                0          12.85 
Private banks                                  4.82%                    143.059                             0                             0                  138.767                         2.861                     1.431                                0            7.80 
Sweden                                           4.82%                    143.059                             0                             0                  138.767                         2.861                     1.431                                0            7.80 
Private banks                                  4.54%                      26.797                             0                             0                             0                       26.797                            0                                0            1.93 
USA                                                4.54%                      26.797                             0                             0                             0                       26.797                            0                                0            1.93 
Total                                          3.92%        60.507.395.52       18.897.826.44       22.523.212.87      12.132.314.24         16.940.963,29       6.356.874.20           2.554.048.85         15.42 
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